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Engineering the | 
All- Year Air- |) 


Conditioner 


for heating in winter 
with the reversed heat- 
engine cycle, summer 
cooling, and humidity 
regulation, all auto- 
matically controlled. 
For details—page 106. 
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WIREMAKER FOR INDUSTRY 


A pent-up river stampedes through the races 
at Norris Dam . . . a rotor turns... anda 
hundred miles away a happy light twinkles 
in the window of a lonesome farm house. 

Live, snorting steam is corralled and re- 
leased again to plunge headlong against the 
whirling blades of a turbine . . . and, silently, 
a bank of many-colored lights creates a scene 
from fairyland on a stage on Broadway. 

Up on an Aleutian outpost a jeep engine 
whines in unison with a small generator .. . 
and a homesick G. I. hears a friendly 
“Hello” from his girl as she speaks a half a 
hemisphere away. And on and on. 

Magic? No, it is electrical wire that turns 
the trick. Wire generates and harnesses the 
wild horsepower. Wire guides it across the 
miles to make it useful. This “power delivery 
service” is but one phase of the wiremakers’ 
contribution to industry and better living. 
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The inside story of... 


shoes, ships, sealing wax, 
even cabbages and Kings 


Rugged New Departure Ball Bearings 
Tele a ville Moers lols 


Almost everything used to lessen 
labor, do a job better, or make life roil 
more smoothly, has ball bearings in its 
eee mei lh ae 


For nothing rolls like a ball—and the 
ball bearing is uniquely fit for the 
higher speeds, heavier loads and 


UNITED 
OTORS 


Bearings for 
replacement 
wherever you 


see this sign 


Pie Lia eat te a ea 


New Departure is deservedly the 
world’s greatest ball bearing maker. 
Its practical experience is unequalled. 
Its thinking is forward-looking. 


New Departure is proud that so many 
makers of better machines and appli- 
ances can say: “It rolls on New Depar- 
ture ball Bearings!”’ 


nothing rolls like a ball 
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BALL BEARINGS 





BODINE OFFERS... 


SMALL PRECISION-TYPE MOTORS THAT 
PROVIDE TROUBLE-FREE OPERATION 


With or without reducers 


Compact 


Highly efficient 
Reliable 


Here’s a line of fractional horsepower motors that has proven satisfac- 
tory in a wide variety of important applications. Bodine reducer and non- 
reducer motors, ranging from 1/6 to 1/2000 horsepower, are used in such 
products as surgical apparatus, communications equipment, testing and 
control instruments, and other devices where a high degree of reliability is 
essential. 

Bodine motors are carefully designed to meet the needs of manufacturers 
whose products must have this extra dependability. If you have a motor 
application problem, Bodine engineers will be glad to help you select the 
motor to best meet your requirements. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL, 


BODINE MOTORS SPEED FLOW OF 
WESTERN UNION MESSAGES 


Some of the important applications of Bodine motors are 
found in the message transmitting systems used by Western 
Union. In one of these, Telefax facsimile, complete reproduc- 
tions of any language message, or even drawings, are sent and 
received on machines operated by Bodine motors. 

Other Western Union devices using Bodine motors are those 
in busy message centers where telegrams are sorted automatic- 
ally for transmission to other centers or are stored temporarily 

tans Uae Ganke aie to await an open line. Units used here include electrical impulse 
Bottom: Scanning device in Telefax transmitter. distributors, message allotters, and reperforators. 
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WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS 


ELECTRICAL MANUFACTURING 













FRANK J. OLIVER 
Editor 


CHARLES H. ROE ; 
Managing Editor ; 


ALEX. E. JAVITZ 
Associate Editor 


Contributing Editor 


J. C. Lebens, Jr., Electrical Engineer 


CAGES 


T. H. Donnelly 


Production Editor 


J. A. Campbell 


Director Reader Service 
° 


Published monthly 
and copyrighted 1946 by 


THE GAGE PUBLISHING COMPANY 
Publishers to Industry Since 1892 


a 


1250 Avenue of the Americas 
New York 20, N. Y. 


L. C. Fletcher, President & Treasurer 
L. C. Bassett, Vice President 
H. Hesse, Secretary 


e 


CHICAGO 
L. C. Bassett, 2484 Estes Ave. 


CLEVELAND 
W. A. Clabault, 1571 Marlowe Ave., 
Lakewood, Ohio 


BOSTON 
George H. Duffield, 119 Washington St., 
Newton, Mass. 


NEW YORK 
Louis J. Perrottet, 1250 Avenue of the Americas 


PACIFIC COAST _ 
Roy M. McDonald & Company 
564 Market St., San Francisco 


Material from the copyrighted content of 
ELECTRICAL MANUFACTURING may be reprinted 
only with permission of the publishers. 


Accepted under the Act of June 5, 1934, at 
Philadelphia, Pa., authorized July 20th, 1934 


Member Controlled Circulation Audit, Inc. 


JULY 1946 


~ ELECTRICAL 
ANUGACTURING 


ENGINEERING-DESIGN-PRODUCTION OF ELECTRICALLY ENERGIZED MACHINES, APPLIANCES AND EQUIPMENT 


JULY 1946 


VOLUME 38 NUMBER 1 





Reversed Heat-Engine Cycle Used in Packaged Air-Conditioner .. 


G. E. Clancy describes a compact unit for automatic heating, cooling and 
conditioning of air using the heat-pump principle. 


What You Should Know about Rheostats and Their Application . . 


H. G. Littlejohn discusses some of the uncommon aspects, uses and appli- 
cations of these common adjuncts to help you make better use of them. 
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__ of welding currents and elsewhere. 
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induction motor rotors. 


Controlling Gas Cutting Machines with Photoelectric Tubes ... .. 
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J. R. Proteat speaks from an industry-wide point of view to show that range 
manufacturers are but one among many interests affected. 


Exploit the Motor’s Potentialities with Centrifugal Clutches ...... 


Several varieties of these automatic loading devices are available and are 
discussed to show how their use facilitates motor starting. 


Better Mechanical Details Asked for in Control Equipment ..... 


Don K. Frost bespeaks the cooperation of the electrical designer in improv- 
ing the serviceability of electrical controls used on machine tools. 


Contour Tracer Operates through Air-Hydraulic Relay ......... 
Some Problems of Design Met in a Flash-Butt Welder .......... 
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high-temperature applications. 
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ON THE COVER: The model 500 Airtopia for heating, cooling, humidifying, de-humidi- 
fying, purifying and circulating air in homes, offices and elsewhere. This is a packaged 
unit applying the reversed heating cycle with its opportunities for improving efficiency 


of use of electric power for heating. Full description on page 106. 




















EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


‘ 


* GOOD BEARING SURFACES 
x« UNIFORM STRUCTURE 


The specific qualities you want in connecting 
rod castings are provided in Eaton Permanent 
Mold Gray Iron Castings. Good tensile strength, 
uniform structure throughout the casting, and 
the ability to take a fine finish on bearing sur- 
faces are characteristics of all Eaton Permanent 
Mold Gray Iron Castings. 


Free machinability makes for production 
economy. Proper annealing eliminates any 
chance of distortion after machining. 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL 
OF THE QUALITY OF GRAY IRON CASTINGS. PRODUCED 


BY THE PERMANENT MOLD PROCESS, 


Millions of Eaton Permanent Mold Gray Iron 
Castings are used annually for such critical 
parts as refrigeration valve plates, pistons, 
crankshafts, cylinder blocks, cylinder heads, and 
pump bodies. 


Eaton Foundry Division engineers will be 
glad to work with you in adapting Permanent 
Mold Gray Iron Castings to your own products. 
Send for your copy of the illustrated booklet, 
“The Eaton Permanent Mold Process.” 


© 1946. EATON MFG. CO. 


EATON 


MANUFACTURING COMPANY 
FOUNDRY DIVISION 
9771 French Road °¢ Detroit 13, Michigan 
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The famous Eureka vacuum cleaner now bears the 
label ““FILTERIZED by Tobe”’ . . . the label that 
promises “‘No radio noise . . . no sudden end to 
your radio enjoyment while this cleaner is in use.” 


And that’s an important feature in-a vacuum 
cleaner today . . . because every radio receiver, 
from the midget portable to the proudest product 
of electronic engineering, may lose the climax of a 
ball game, the crescendo of a symphony, or the 
eagerly awaited newscast in an untimely outburst 
of “static” from an _ un-Filterized electrical 
appliance. 


So Eureka adds, to its many fine qualities, freedom from 
radio noise . . . assured by the built-in Filterette and 
attested by the “FILTERIZED” label. 


Look for this label whenever you buy a portable electric 
appliance . . . for your own use or for resale. It. tells 
you that the manufacturer recognizes the importance of 
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FILTERIZED 





clear radio reception and is doing his part to ensure “no 


radio noise”’ for buyers of his product. 


On every side, the sales value of ‘‘Filterizing by Tobe” 
has gained acceptance. One of the nation’s leading 
electric power systems now directs its merchandising 


‘division, as a matter of purchasing policy, to give pref- 
erence to “FILTERIZED” appliances. 





TOBE DEUTSCHMANN CORPORATION 


CANTON, MASSACHUSETTS 
































PERMANENT MAGNETS 


MAY DO IT BETTER 


Permanent Magnets Help Guide Science and Industry 


Permanent magnets play a vital role in modern manu- 
facturing methods, scientific research, testing and 
measurements, industrial and domestic controls, sig- 
nals and alarms. 

Ammeters, Wattmeters, Voltmeters, Magnetic 
Gauges, Thermostats, Pressure Controls, Polarized 
Relays and Fluxmeters—these are but a few of the 
many—all of which rely upon the “Packaged Energy” 
of the magnet in their function. 

Permanent Magnets aid physicists, chemists and 
engineers in the laboratory, plant and 
field. They aid the Pyrometer in measuring 
extreme temperatures of molten metal; 
in recording the intense heat in ovens, 
linotypes, die castings; and in the exact- 
ing heat controls in electrical, rubber, 
paper and plastic manufacturing. The 
Galvanometer using permanent magnets 
is a basic tool in the measurement of 
electricity. It is used in connection with 
other devices such as the Potentiometer. 

Permanent Magnets also serve in meas- 


This Alnico Magnet 
is the generator rotor 
which supplies the 
operating power for 
the proximity fuse. 


uring mechanical conditions such as the measurement 
of speed in Tachometers and Speedometers, and to in- 
dicate relative positions, as in Gauges. 

Permanent Magnets help guide men, methods and 
machines employed by modern science and industry, 
with split-second charting, controlling, and recording 
of speed, accuracy, precision and efficiency. 

Actually millions of magnets serve you daily, each 
doing some job or process better. They range in size 
from the tiny, feather-weight magnet in the hearing 
aid to the powerful, heavy radar mag- 
net. Perhaps permanent magnets can 
do some job or process better for you in 
your industry. You are invited to consult 
our engineers on any problem of magnet 
application. 

The Indiana Steel Products Company 
has made magnets for more than 24,000 
applications. It is the world’s largest 
sole producer of “Packaged Energy”. 
For complete information, please write 
for free ‘Permanent Magnet Manual”. 


Producers of “PACKAGED ENERGY” 


*** THE INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


PRODUCTS COMPANY « + « 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


© 1946—The Indiana Steel Products Company 
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IT LOOSENED!!! 


: 


<<. but the nut never budged! 


Of course it loosened. All bolted 
assemblies inevitably loosen be- 
cause of bolt stretch, and fric- 
tional wear of metal on metal, 
burrs, flares or the pulverizing 
of rust, paint and scale—when 
you do not use a spring washer. 


a 
Fe 


This happens when you use KANTLINKS 


BEFORE WEAR AFTER WEAR—STILL TIGHT 
IT’S TIGHT — WRENCHED TIGHT —=THE SPRING EXPANDS 


WITH ANY NUT USE KANTLINKS 
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Precision Performance 
Is Based On These Features 
By Micro Switch 


Here Are the Reasons for Micro Switch 
Precision Performance 


] Hard, stainiess steel plunger pin. Ground 
to true diameter with rounded edge: flat 
area on top. 


7 Positive stop which limits overtravel of 
plunger and prevents extra strain on three- 
blade spring. 


3 Heavy brass anchor with patented groove 

in which accurately broached pivot edges 
of the spring operate, assuring uniform 
switch performance. 


4 Perfectly formed and heat treated, three- 
bladed beryllium alloy spring of high 
electrical conductivity. Spring bends in 
normal manner—in same direction as 
plunger—providing lightning fast action. 
Lack of reverse bends insures long flexure 
life. 


5 Firmly locked-on cover. Carefully checked 
for size and flatness. 


6teovy. scientifically designed contacts of 

99.95% fine silver. Large stationary con- 
tact and rivet type movable contact—no 
overheating, and ample overload capac- 
ity. 


Movable contact on spring always moves 
in same direction as plunger—clean break. 
Overtravel features hold contacts firm— 
proof against cross action. 


Add to these features scientific manufactur- 
ing methods and rigid inspection of finished 
products and you have further proof of 
Micro Switch leadership. 

% 





THIS TRADE MARK ce IS A SIGN OF GENUINE PRECISION 





SNAP-ACTION PRINCIPLE | 
for Many Different Applications | 


N 


Uses Unlimited 


“Uses unlimited” describes, in principle, a few 
of the wide uses for Micro Switch Snap- 
Action Switches as incorporated parts in 
equipment. 


PRESSURE ACTUATED STRAIGHT CAM CONTROL 


ELECTRO MAGNET RELAY 


BIMETAL THERMOSTAT DIAPHRAGM PRESSURE 
ACTUATED 


CONTROL OF 
WEIGHT 


ARTICLES OW. 
BELT CONVEYOR DISC & CAM 
ACTUATED 


© 1946, First lod ustrial Corporation 
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SNAP-ACTION SWITCHES MADE BY so agit tk: op Dak lti 


NOW AVAILABLE IN 
SASL 


BURNDY ENGINEERING CO., INC., 107 BRUCKNER BLVD., N.Y. 54, N.Y. 
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is , “another “natural” 


7/DENISON 


3 aS zz APPLIED 


Fes eT Te 


BR evorrs from users show that MULTI- 
PRESS has a lot to offer on a wide variety of 
pelleting operations — particularly in the produc- 
tion of ceramic parts, small powdered-metal com- 
pressions, plastic preforming pellets, and the 
pelleting of chemicals for reaction-tower research. 


Exact pressure control, a feature of MULTIPRESS, 
means that each piece of work is formed with 


the exact pressure shown by experimentation to 
be best for the job. 


Multi-speed ram control makes it possible to reg- 
ulate the speed’ with which the punch enters the 
die. This permits gradual compacting of the loose 
material, better air exclusion from the die fill, 
more uniform density of the finished part. 


Vibratory Ram Action, another MULTIPRESS 
achievement, permits a series of short, high-speed, 
uniform strokes that compact the die fill in pro- 
gressive pressure applications. On some materials, 
this vibratory action brings marked advantages — 
higher density, greater uniformity, better particle 
orientation, improved air escape, etc. 


For pelleting and scores of other jobs, the amaz- 
ingly compact, bench-size MULTIPRESS offers 


_many operating advantages that set new produc- 


tion standards. It is built in 4, 6, and 8-ton sizes, 
in a variety of models, and offers a wide range 
of standard toolings and accessories. Write for 
complete details today. 


THE DENISON ENGINEERING Co. 
1199 DUBLINe ROAD, COLUMBUS 16, OHIO 











NO MOUNTING 
LIMITATIONS! 


stylet 


FOR EASIER ASSEMBLY 
ea ga 
LOWER PRODUCTION COSTS © 


10,000 VOLTS BREAKDOWN THROUGH 
RESISTOR JACKET TO GROUND 


The unique construction of Sprague KOOLOHM Wire- 
Wound Resistors allows them to be mounted directly 
to (and flat against) metal or grounded parts with com- 
plete resistor circuit insulation — even in high-voltage 


circuits. KOOLOHMS are doubly protected. The wire 5 DR f G UE 

itself is insulated before being wound with 1000° C. 

heat-proof ceramic insulation. Tropicalized ceramic 

shells and end seals assure maximum humidity protec- 

tion. Simplified mounting arrangements such as those 
illustrated are used with entire safety and satisfaction 

on all types of equipment. Standard KOOLOHM types KO} 0 LO AI IM 
include 5- to 120-watt power units, bobbin types, her- 


: sn : . Trademark Reg. U. S. Pat. Off 
metically-sealed resistors, meter multipliers, high-resist- . : 


ance high-power units, etc. Write for catalog IOEA. AL : R E - Wo 7) Wy D R E Sl STO RS 


SPRAGUE ELECTRIC COMPANY, Resistor Division, North Adams, Mass. 
‘KOOLOHM RESISTORS +- CAPACITORS + *“CEROC INSULATION 


#Trademarks Reg. U. S. Pat. Office 
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5 a 
How would you produce the complicated shape pictured 


here? By which process and from what material? 





This problem was neatly solved at MPC with a paper- 





base phenolic, laminated and molded in one operation. 
A simple punching operation plus a sprayed and baked 
white enamel finish complete the production of this part. It 
is dimensionally stable and has ample strength and rigidity. 
These characteristics are not affected by temperatures as 


high as 275° F. in the enamel baking oven... or as low as 











or Deluxe! Refrigerator 
orporation, Chicago 






RATION 






H during actual use in the refrigerator. 





other production problem was solved by 
lying the remarkable properties of plastics. 


ions call for experience . . . imagination . 











ion “know-how.” That is what we, at MPC, offer 






us the most advanced equipment for compression, 






and injection molding. Submit your plastics product 


Sblem to MOLDED PRODUCTS CORPORATION, 4533 








arrison St., Chicago 24, Illinois. 
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adjustable transformer 


92? 
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prevents overheating / ‘and 


possible @ burnouts... 


HERE’S HOW IT WORKS 


The simplest and surest way to prevent costly burn-outs, reduce re- 
airs and keep equipment operating is to use and specify Klixon 
rotectors. They provide a manufacturer approved tested combination. 

Once installed, these simple, inexpensive protectors take into account 

all the variable factors that cause overheating and burning out... and 

automatically “open” the circuit whenever the temperature reaches 
the danger point. They “close” the circuit again, either automatically 


or by manual reset, when the danger is over: Should the apparatus become overheated 
and dangerously hot, the Klixon Pro- 


Specify Klixon Protectors on the equipment you make or buy and _{ector snaps the power “off”, preventing 
keep costly repairs down. Available in many sizes and ratings... 
manual and reset types. Write for information. 


CT 
LiXC Ow 
Venes mass O06 washer aeue it’s ON! 


SPENCER THERMOSTAT COMPANY When the equipment cools to 
Klixon Protector the 


107 Ferest Street, Attleboro, Mass. 
is pushed when 
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ISOLATED IN a LITTLE WORLD ALL ITS OWN 
| mea LORD 


LTT 7, ber 
MOUNTINGS 





METER INSTALLED 
WITH MOUNTING 


An accurate meter is a sensitive mechanism, 
and a sensitive mechanism is also a delicate mechanism. ‘ 
It can’t stand the buffetings of vibration, and continue 
its normal functioning. Yet some of the most impor- In a generation of pioneering vi- 
tant services that meters render must be rendered in bration control we have solved thou- 


the midst of chaotic disturbances. sands of vibration problems which 
have come to us. The problem which is 


The Lord Meter Mount creates a new environ- : newsnpiiksdneiy heel tate Che 


ment, an environment of peace and quiet in the midst 
of turbulent vibration, for the sensitive and delicate 


data in our files and the product in our 


line to meet it. If it’s a new problem, 


instrument, a little world of its own that is limited by remember that every problem was new 
the soft circular cushion of rubber that surrounds it. when we started. We'll find a solu- 
It goes on quietly registering speed, or altitude, or _ tion, and if necessary we'll make a new 


temperature, or amperes, with self-possessed efficiency. product to put it into effect. 





it TAKES BONDED RUBBER Yee Sécar 10 ABSORB VIBRATION 


genuine Lord M in : 
carries the name "LORD" ~ LORD MANUFACTURING COMPANY 


<cletanaiacde te Ancien ERIE, PENNSYLVANIA 
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These cables can stand 


FoR HOT LOCATIONS in boiler rooms, turbine rooms, 
Cable offers 


locomotives and ships uU-s'S Amerbestos 
long trouble-free service. 


ens and 


trial furnaces, ov 
is unsuf- 


FOR HIGH TEMPERATURE indus 
other mill applications uU's’s Amerbestos 16 
passed for both power and control uses- 


FOR SWITCHBOARDS and control wirin u:s:S 
Amerbestos is flexible and easy to bend at right 
angles without damage to the insulation. 
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flame ... corrosive fumes... moisture... oil and grease 
| 


LECTRICAL CABLE is literally “cooked” in some appli- 
E cations, but in spite of all this rough treatment, 
U-S-S Amerbestos Cable can be counted on to give all- 
round fine performance. It is widely used for power 
plants where resistance to torrid heat and moisture is 
required. Its permanent flexibility recommends it for 
electric ranges, furnaces and ovens. The resistance of 
Amerbestos to oil, grease, flame and corrosive fumes has 
resulted in its extensive use for locomotives, switch- 
boards, control wiring and steel mill applications. 

Amerbestos Wire and Cable of all types are insulated 
with felted asbestos which is spun around the copper 
conductor, impregnated with flame-proof insulating 
compound, and compressed into an insulating sheath. 
The covering is firm, uniform and seamless. It will not 
unravel nor disintegrate; yet it can be stripped easily 
and cleanly from the conductor. 

When more dielectric strength is needed, a layer of 
superior heat-resisting varnished cambric and a second 
layer of asbestos felt are added. Where resistance to 
moisture, oil, grease and fumes is necessary, the cable 
is impregnated with MFH black saturant. 


If you need electrical wire and cable of any kind, 


standard types or tailor-made cable engineered for your . 


particular job, get in touch with us. We probably have 
or can make what you need. 


American Stéel & Wire Company 
Cleveland, Chicago and New York — 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


U-S-S AMERBESTOS is built to resist extreme heat... 

















OTHER U-S S AMERICAN ELECTRICAL WIRE 
AND CABLE PRODUCTS 


*% New PS Conducting Rubber Shielded Wire 
and Cable. 


% Ampyrol—Synthetic-insulated wire and 
cable for switchboards and machine tools. 


% Amerclad—Tough abrasion resisting cable 
for portable tools, motor leads, power cable. 














LISTEN TO . . .the “Hour of Mystery” 
presented by United States Steel on the 
radio every Sunday evening. Consult your 






BL 
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U-S-S American Amerbestos Wire & Cable 
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“SPACE 
HEATERS 


BEST SELLERS 


in these lines 


WILL BE FINISHED WITH 


tio 7 DUART \ R { \ H(t ENAMELS 2 
~v 


y 
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AIR 
CONDITIONING 
Manufacturers’ records prove that the 


relatively small amount of money 
spent on a quality finish like M & W 
WRINKLE pays enormous dividends because the added 
“eye appeal” is such a strong stimulant to sales. M & W 
synthetic Wrinkle enamels bake with a characteristic 


wrinkle formation which is highly attractive and very 


: ; SERVICE THROUGH 
practical on such products as business machines because RESEARCH AND EXPERIENCE 


of its low light reflectance. It’s a tough, durable finish Our fine research fa- 


that covers effectively scratched, imperfect or rough cities anil 70 yours 
of experience are at 
your service in solv- 
four textures or wrinkle patterns. Adaptable to a wide ing any finishing 


: . ‘ problem. Contact 
variety of production schedules for convection and cy it oer Allien. 


infra-red baking. . 


surfaces. Available in black and many other colors in 


WALDSTEIN COMPANY stworsst 

NEW JERSEY 
1658 Carroll Ave., Chicago 12 + 6 Jersey St., Boston 15 + 1228 W. Pico Blvd., Los Angeles 15 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALIZED PRODUCTION FINISHES 
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Tolerances can be quite close with American 
Magnesium permanent moia castings; little 
excess metal need ‘be allowed. Add to this ad- 
vantage the fact that magnesium machines at 
very high speeds, taking a fine finish, and your 
production moves along at a great rate. 

Permanent mold castings are suited to large 
quantity production. American Magnesium’s 
manufacturing facilities and know-how enable 
us to keep parts coming to you fast. The cost 
per casting is surprisingly low. 


MAGNESIUM 


et #7 a Se AtLUM 1 


JULY 1946 


UR PRODUCTION 


_ WITH MAGNESIUM 


. PERMANENT MOLD CASTINGS 


Our engineers will gladly help you design 
parts for production as permanent mold cast- 
ings. For this help, and for prices, get in touch 
with the nearby Alcoa office. Or write 
Aluminum Company of America, Sales Agents 
for American Magnesium Products, 1715 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 


N U M 





Edison-Splitdorf RM Magnetos are establishing enviable per- 
formance records in equipment where, day in and day out, they 
are exposed to grit, oil, heat and weather. These magnetos are 
giving uninterrupted service without pampering, because seventy 
years of world-famous scientific experience and ingenuity are 
built into each one. 


This means sound design, painstaking skill, and superior material. 
Natvar varnished silk is used in the high tension coil because its 
uniformly high dielectric makes it the best material available for 


the job. 


lf your requirements call for insulating materials of good physical 
and electrical performance characteristics—plus exceptional uni- 
formity—plus prompt delivery—plus service, it will pay you to 
get in touch with your Natvar wholesaler or with us direct. Write, 
wire or phone. 


RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * 


NAL VARNISHED P 


TELEPHONE CABLE ADDRESS 


@ Varnished cambric — straight cut and bios 

@ Varnished cable tape 

®@ Varnished canvas 

@ Varnished duck 

@ Varnished silk 

@ Varnished special rayon 

®@ Varnished Fiberglas cloth 

@ Varnished papers 

@ Varnished tubings and sleevings 

@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 
Write for Catalog No. 20 


UCTS 


WOODBRIDGE NEW JERSEY 
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MOTORS 
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All Single-Phase Types 


Direct Current 


Where Special HEADS 


Your special head for one type of 
R&M fractional-horsepower motor 
fits all types—split-phase, poly- 
phase, capacitor, See 
synchronous, and direct current. 

It's. as simple as that! One o. 





rire 3 haa ° INC. 


MACHINE DRIVES - 


HOISTS - CRANES - 


, or die. One — 


and d.c., utilize the same frames. 


Even many totally enclosed mo- 
tors have mounting dimensions 
. identical with those of similarly 
- Fated open ventilated types. Simple 
m n during assembly pro- 
vides the Saree of protection de- 


eatherproof, 





FANS 


Polyphase 


dente ‘tellalerheg sive 


* MOYNO PUMPS 





HEADACHES 


R & M polyphase induction 
motor with standard all-pur- 
pose rigid mounting. Ball or 
sleeve bearings without change 
in dimensions. Improved in- 
sulation. Rugged squirrel-cage 
rotor. Built-in terminal box. 
1/6 to 1 h.p. 


violist cies: ons 


da itd Bronttord 


FOUNDED 1878 

















Through Passenger Service 
Desiqned to Meet 


INDUSTRYS NEEDS 


Here is a new passenger train service ideal for industrial executives making 
business trips between the East and West Coasts. This no-extra-fare service 
is 10 to 18 hours faster than previous service between Chicago - St. Lovis and 


the West Coast terminals. 


Between 


NEW YORK-WASHINGTON, D. C. 
and LOS ANGELES-SAN FRANCISCO 


From New York . . . through sleeping-cars 
depart on the New York Central and the 
Pennsylvania railroads. On arrival at Chi- 
cago they are carried through to Los Angeles 
on the Transcontinental; to San Francisco 
on the Overland. 


From Washington, D.C... . through sleep- 
ing-cars departing on the Pennsylvania are 
carried through from Chicago to Los Angeles 
on the Transcontinental—to San Francisco 
on the Pacific Limited. Departing on the 
Baltimore and Ohio, sleeping-cars are carried 
through to San Francisco on the Pacific 
Limited. 


Similar service available eastbound from 


Los Angeles and San Francisco. No change 
of cars enroute in either direction. 


ROAD OF THE 


Between 


ST. LOUIS-KANSAS CITY-DENVER 
and PACIFIC COAST 


Departing from St. Louis on the new 
Streamliner ““CITY OF ST. LOUIS” 
through sleeping-cars are routed to Port- 
land-San Francisco and Los Angeles (via 
Kansas City-Denver) with. no change of 
cars enroute. Similar service is available 
eastbound from the West Coast. 


For complete information regarding sched- 
ules, accommodations and other passenger 
service to or from the Union Pacific West, 
inquire at your local ticket office. 


TO VACATIONISTS ... Union Pacific serves 


more western scenic regions than any other 
railroad. These include California, Pacific 
Northwest, Colorado, Yellowstone and the 
National Parks of Southern Utah-Arizona. 


be Specific - | 
sau Union Pacific” 


AND THE 


"eau PACIFIC RAILROAD 
Cteaamlanene hallongore 
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G-E LAMINATED PLASTICS 


FABRICATED TO YOUR SPECIFICATIONS 


TS 

FINISHED PAR 

se en 
READY F 





G-E Textolite sheets, tubes and rods 
are fabricated in an almost unlimited variety of 
sizes and shapes, and the General Electric 
Company has the necessary equipment to do 
this rapidly and economically—lathes, saws, 
shears, punches, hobs and mills... . even 
specially designed machinery to speed up and 


lower the cost on large production runs. 


And because there are over 50 grades 
of G-E Textolite to select from, each having 
an individual combination of properties—elec- 
trical, mechanical, chemical, thenel—you get 


a grade that fits your needs. 


Correctly machined and made of the 
right material for your application, you can be 
assured that when G-E. Textolite fabricated 
parts reach you they will do the job. 


Let us know your requirements. Write 
to Section J-7, General Electric Co., Plastics 
Divisions, One Plastics Ave., Pittsfield, Mass. 


G-E TEXTOLITE IS SUPPLIED IN THE 
FOLLOWING FORMS: 


Sheets, Tubes, and Rods © Molded Laminated Parts 
Fabricated Parts Post-Formed Laminates 
Nameplates Translucent Laminates 

G-E Textolite tubing is shown being threaded to exacting Low-Pressure Molded Parts 

mechanical and electrical specifications for radio coil forms. CN-46-E7 





“everything in Plastics”’ 
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Sul f..ahgl sage cel of. 


Making gears from 12 to 96 D. P. and finer has been a specialty of 
ours for over twenty-five years. All our talents and facilities have con- 
centrated upon doing this ONE JOB! The degree of success we’ve 
achieved in doing this job better and to the greater advantage of our 
customers is best evidenced by the fact that G.S. has become the 
“World’s Largest Exclusive Manufacturer of Fractional Horsepower 
Gears”! You are invited to join the large number of critical buyers 
who depend upon us for small gears of finest quality . . uniformly 
cut with extreme precision to the most exacting specifications, 
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is and Assemblies 
id Laminated 
METALS | 


In addition to the sheet, wire and tubing 

W hich we fabricate, we offer full facilities for the manu- 

© facture of various types of contact rings, fabricated 
, parts and assemblies. These facilities include punch press 
and deep drawing work, milling, turning, grinding and 
drill press operations. In addition, we have facilities for 
silver soldering, silver furnace brazing and fine polishing. 


To assist you in the application of our products to your 
products, we maintain a staff of thoroughly experienced 
metallurgists, chemists, designers and consultants .. . 
an up-to-date research and testing laboratory .. . and 
a splendidly equipped tool room. These are all at your 
service to cooperate with your own staff to the full extent 


of our facilities. 


Your inquiries are cordially invited. Ask, too, for a 
copy of our descriptive folders on laminated metals or 


silver solders, 


) Fal 4 : ) Py 
I COMME. /-PRODUCTS 
SHEETS : wine “ ne + SOLDERS + FABRICATED PARTS “ae AsSaRES 


Perrveiiiy vied) ya 


Main Office and Plant, Attleboro, Massachusetts 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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“| see what you mean 


let's buy these light ones 


* ‘That's magnesium you've got there, young lady! 
That's what makes those field glasses so light ..- 
so hondy «20 nice to hold ond use. Another nev! 
ond effective application of this lightest metall 
They'll be on the market soon—made by one of the 
many modern manufacturers with whom Dow, as 
America’s leading magnesium producer, cooperates. 
You'll be seeing products of many types, 
made amazingly lighter, of magnesium. 
And you'll see how quickly people learn to respect 
magnesium for its strength and dependability, too. 
Yes, you'll hear it more and more: "“t see what you mean 


—let’s buy these light ones.” And you'll say it, tool 


, 


NESIUIN 


riGgurest Att sTRUCTURAL METALS 


support to. product monu- Aircraft wings mode entirely of 
focturers is avoilable from the magnesium ore included in the 


magnesium fabricators long list of industrial applications 
with whom Dow closely cooperates. ond consumer products now it Vie: 


pendable source ° 
structural metal in all its forms. 


MAGNESIUM DIVISION * THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN * Hew York, Boston, coovstand, Dorel, Cheng B Levin Newson S68 


ee Ma eld 

i of a Dow magnesium od ; 

sae ae sal . iit vertisement which appears i 

ional magazines reaching millions of readers in all Sab my igor Pre tg 
country. 


























: There’s fresh new sales appeal for products of mag- 
nesium! They have just the kind of modern features 
everybody looks for nowadays. Magnesium gives 
them /ightness unmatched by other common metals 

. a lift that makes them move in more ways than 


one! Yes, magnesium moves merchandise. And in 


the factory it speeds production, too. Foundrymen, 


die casters, mill operators, manufacturers—they ; 
fT] q f ¢ il | ( know magnesium can save them time and labor and 
power. Easy to handle, easy to work, it’s doing just | i 


that in many a modern plant. New applications that 
make the most of magnesium are hitting the market 
with the combined impact of these advantages. . . 


Yate WMe..tt Ue whe 


MACHINING MAGNESIUM is commonly done at the maximum speeds 
of modern machine tools. Magnesium permits heavier depths of cut and 
higher rates of feed. Cutting tools stand up exceptionally well, too, and 
there’s an additional saving in the power needed to remove a given 
quantity of magnesium by machining. — 





move 





WELDING by all common methods is widely used in the manufacture of 
magnesium products of many types. Modern manufacturers are following 
well developed processes in joining magnesium by gas, arc, spot, and 
flash welding. The welding method employed on each specific product is 
governed by the type of joint and by service considerations. 


FORMING operations with magnesium produce deep drawn parts of 
many kinds. Cylindrical cups, for example, are commonly drawn to oa 
depth of 114 times their diameter in a single draw by this hot forming 
method. This reduction in number of draws greatly decreases tool costs 
and manufacturing time. 





HANDLING of parts and products is materially lightened wherever mag- 
nesium is used as a production metal. There’s a notable lessening of 
fatigue and a corresponding economy in manpower in many a manvu- 
facturing operation with lightweight magnesium. These factors can add 
up to increased production volume and reduced costs. 


‘MAGNESIUM DIVISION © THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


cut 
THREADS 


GROUND 
eb as 0k 


EXPERIENCED MEN GUESSED WRONG 50°% OF THE TIME! 
Tests have shown that even experienced men have guessed 
wrong on size and thread pitch of socket head cap screws 


507 of the time. 
SINCE THEY CAN’T BE SURE, your assembly workers must 


take time to find out — time for “miking” and gauging to 
check the size — time for tedious sorting when screws get 
mixed up. 


Only PARKER-KALON offers 
Socket Head Cap Screws with 
SIZE-MARK and GEAR GRIP 


P OE Fe 


Another P-K Plus Value! 
GROUND THREAD _ | Seeing is Believing! 
SOCKET SET SCREWS Send for this unique 


SAMPLE KIT. Compare. 
Thread grinding provides a smooth, You'll agree your assem- 
bright, gleaming finish that has none of 
the nicks, burrs, tool marks, hardening 
scale, or imperfections common to ordi- 
nary cut thread set screws. Made from traordinary P-K improve- 
hardened stock, with the characteristic ments. Write today! 
smoothness of a ground finish, these Parker-Kalon Corp., 200 


blies deserve the many 
advantages of these 3 ex- 


screws are as different from ordinary a" . ‘ ; 
me . om Varick St., New York 14. 
set screws as night and day! 
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Which Is The Best Electrical Contact 


For Your Product ::- 
FLAT FACE or RADIUS FACE? 


The choice of flat or radius (round) electrical contact faces is largely a matter of mechanical 


performance. From a purely electrical viewpoint, two clean flat surfaces in perfect alignment 
and with perfectly equalized pressure would be the ideal assembly. Unfortunately, such me- 


chanical precision is not always attained in regular manufacturing operations. 


Electrical contacts are usually paired with two mating 
flat faces, two mating radius faces, or a flat face and a 
radius face. In many cases, the latter arrangement is 


strongly recommended. 


A flat face against a radius face will give adequate per- 
formance in most cases with a considerable amount of 
misalignment. It permits the wiping or rubbing action 
which is usually desirable to keep contact surfaces 
clean. If sufficient pressure is applied, it permits a 
certain amount of mechanical wear without impairment 
of the desired electrical characteristics, and usually 
provides adequate dissipation of heat. 


To carry an equivalent amount of electrical current, a 
radius-faced surface should be comparatively greater in 
diameter than its flat-faced counterpart. 


The consideration of any combination of flat or radius 
contact surfaces frequently exceeds the conditions gen- 
eralized here and should be subjected to adequate 
laboratory tests before shape of contact surface, size, 
radii or contact material is determined as final. Elec- 
trical contact engineers who specialize on such problems 
at the Fansteel laboratory have every facility for the 
most practical tests and their recommendations have 
proved invaluable to electrical manufacturers and their 
engineers. If you have a problem, write, wire, or phone. 










Product engineers find valuable helps in our book- 
let ‘“‘“FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER’ S HANDBOOKR’’. It is the most authen- 
tic book on today’s electrical contact engineering 

.. mailed gratis. Write for your copy today. 


FANSTEEL 


WORLD’S FOREMOST 















METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


MAKERS OF ELECTRICAL CONTACTS 
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The War Assets Administration has a large inventory of government 
surplus Wire and Cable. It was made by leading manufacturers for war 
purposes under close supervision to exact technical specifications. 


Some of the types and sizes are standard and conform to underwriters’ 
code. Others, while non-standard, are adaptable to a wide variety of uses. 


Some suitable applications are circuits for: 


power and light, radio, telephone and signalling, 
ignition and control, plus battery, charging, 
instrument and switchboard wiring, welding, etc. 


Priced far below its acquisition cost, it will appeal to construction 
contractors, oil well and mine operators, and ship builders. Ingenious 
engineers will find many ways to use this material to their advantage. 


Get in touch with your nearest Regional Office of the War Assets 
Administration. Special technical personnel will be happy to give you data 
on specific types and sizes or arrange for your inspection of the material. 


WAR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta - Birmingham + Boston + Charlotte - Chicago + Cleveland + Dallas + Denver 
Detroit - Helena - Houston + Jacksonville + Kansas City, Mo. + Little Rock + Los Angeles ~- Louisville 
Minneapolis - Nashville + New Orleans + New York + OklahomaCity + Omaha - Philadelphia 
Portland, Ore. - Richmond + St. Lovis + Salt Lake City - San Antonio + San Francisco - Seattle - Spokane 
Cincinnati - Fort Worth (Telephone 3-5381) 3196 


VETERANS OF WORLD WAR II: To help you purchase surplus property, a veterans’ unit has been established in each WAA office 
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Every Time You Specify a Relay 


This New Stepping Switch is Typical 
of Clare’s Forward-Looking Design 


Times and products change. The need 
for quality in every component of elec- 
trically operated equipment is unchang- 
ing. That is why thousands of relay 
users... among them the top names in 
American industry ... stake their good 
name on the precise performance and 
absolute dependability of Clare Relays. 
They know a Clare Relay will never be 
a “weak link” in their “chain.” 


This new Clare Stepping Switch, like 
all Clare Relays, is built for applications 
hat require... and get... the best relay 
performance ... performance that only 
he most modern design, careful selec- 
ion of quality materials and precise 
manufacturing methods make possible. 


lare “‘custom-building” provides a flex- 
bility of construction that gives you a 
tlay exactly fitted to your requirements, 











‘litle J ie ' Pe) Lae) 


no matter how difficult and unusual they 
may appear; permits choice of a wide 
range of contact ratings .. . innumerable 
contact arrangements... wide variety 
of contact materials... coil windings to 
match the circuit and application. 


For the tough job... for relays that must 
operate reliably even under extreme con- 
ditions of temperature, humidity, atmos- 
pheric pressure or vibration... join the 
thousands of design engineers that count 
on Clare “Custom-Built” Relays. 


Clare sales engineers are located in prin- 
cipal cities in order to cooperate with 
you closely on new and unusual designs. 
A fine new Clare Engineering Data Book 
awaits your order. Send for it today. 
Address: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. 
Cable address: CLARELAY. 


CLARE RELAYS 


TEN-POINT, DIRECT-DRIVE STEPPING SWITCH 
WITH RESET MAGNET 


A new Clare high speed multiple-contact switch 
for the selection of any of ten channels for 
electrical control purposes. 

Available with one, two, or three bank levels. 


Operating Voltage 
Nominal Maximum 
6 8 
12 16 
24 32 
48 58 
Standard Test Voltage 
1000 Volts 


Maximum Operating Speed 

35 steps per second on 48-volt switch under 
ideal conditions. Maximum on lower voltages 
is lower. 

Release Time 

0.030 second 

Dimensions 
Overall height 4" 
Width 1%” 
Length (from mounting surface) 3%" 

Net Weight 
13 to 19 ounces, depending upon the number of 
banks, off-normal springs, coil windings, etc, 
Standard Finish 
Cadmium 





Sunup to sundown used to be a full day for a hard-working hen. 
Now alert poultrymen keep their flocks up late with a light that comes on 
automatically at dusk, rouse them with another flood of light before dawn. 
Hens feed longer, lay more eggs. The automatic light-timer uses a 
Telechron synchronous electric motor. 


This odd but useful device is only one of countless ways Telechron 
motors are serving the makers of automatic timing, switching, recording 
and control equipment. They can be applied as‘easily to complicated 
control mechanisms as to the simplest devices. A Telechron motor is the 
answer to almost any question of automatic or semi-automatic control. 


Are you wrestling with such a question? Hundreds of applications have 
been worked out by Telechron in co-operation with manufacturers. 


Telechron motors are self-starting, reach rated speed almost instantly. 
They operate in perfect synchronism with all commercial frequencies ... 
cannot run faster or slower. Conservative torque ratings, precision build- 
ing and Telechron’s exclusive capillary oiling system assure years of 
trouble-free service. Why not talk over your needs with Telechron’s 
application engineers? Address Motor Advisory Service, Dept. H. 
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Telechron Motors Are Now 
Being Used in 


Stoker, Oil Burner, and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Musical Devices (Juke Boxes) 

Household Appliance Timers 


SYNCHRONOUS MOTORS 


TELECHRON INC. - ASHLAND, MASSACHUSETTS 
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We use Ohmite, of course! 
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SEE NEXT PAGE 





RHEOSTATS tox every Need 


Ten Standard Sizes—25 to 1,000 watts 


1,000 WATT 


750 WATT 


@ You can get a standard Ohmite rheo- 

stat for practically any application. The 

Ohmite line of standard rheostats is the 

most extensive available. Furthermore, 

six wattage sizes, in many resistance val- 
ues, are carried in stock for immediate shipment. Special resistance values, tapered 
windings, tandem assemblies, and many other variations can be made to order quickly 
at small extra cost. All models are carefully engineered to give long operating life. 
All have the distinctive, time-proven Ohmite features—the all-ceramic construction, 
windings permanently locked in vitreous enamel, and smoothly gliding metal-graphite 
brush. Whatever your needs, Ohmite engineers can provide a rheostat of unfailing 
dependability to meet your exact requirements. 


500 WATT 


How to Select a RHEOSTAT 


1 UNIFORM WINDING allows a large resistance change to be 


“telescoped” into a small part of the wind- 
ing, thus providing more uniform control 
and reducing over-all rheostat size. 


It’s easy to choose the right uniformly 
wound rheostat if you have certain basic 
data. Knowing the resistance required and 
the maximum current for the circuit (cir- 
cuit current with rheostat shorted out), 
the rheostat wattage can be calculated by 
the formula: W=PR. A standard rheostat, 
the wattage of which is not less than the 
calculated value, can then be selected 
from the Ohmite catalog. If the resistance 
and maximum current are not known, 
Ohmite engineers can calculate them 
from various circuit information you can 
supply about the application. Manual No. 40 


The design of a tapered rheostat is not 225 WATT 
as simple as choosing a uniformly wound 
unit. Taper-wound rheostats can be se- 
lected from the standard designs listed in 
the Ohmite catalog for field control of 
generators, or Ohmite engineers will be 
glad to make specific recommendations. 


Send for Catalog and Engineering 


Write for this Ohmite Cata- 
2 TAPERED WINDING log and Engineering Manual 


on your letterhead. It con- 


In a tapered winding rheostat the wind- sales Ghei anngiee tes-ates 


ing is made up of two to six sections of a wealth of engineering in- 
diminishing wire sizes. This construction formation. 


OHMITE 
MANUFACTURING 
COMPANY 


4804 FLOURNOY ST. 
CHICAGO 44, ILL. 


25 WATT 75 WATT 





IDEAS... 


FROM A VACUUM 


Each new model of the Hoover vacuum cleaner rep- 
resents an advance in design and engineering that 
means increased consumer satisfaction. The contin- 
ued use of BAKELITE plastics, year after year, dem- 
onstrates how well Hoover engineers have utilized 
the strength, light weight, efficiency and long life 
of these materials in these successive models. In the 
new 1946 model shown here, Hoover engineers have 
taken advantage of the wide range of choice offered 
by the variety of BAKELITE plastics. For the motor 
hood, bag ring, and seven other parts, they’ve adopt- 
ed BAKELITE general-purpose phenolics. To assure 
the extra stamina required for five dusting parts, 
they’ve selected BAKELITE high-impact phenolics. 
The four wheels are molded from a special graphite- 
lubricated BAKELITE phenolic plastic to insure quiet 
operation. 

With their excellent electrical properties and re- 
markably diversified range of mechanical character- 
istics, BAKELITE plastics are serving equally well in 
all types of electrical appliances and devices. In many 
applications they give demonstrably superior and 
more dependable service, and permit more compact 
designs. Often, too, they cut production costs — 
eliminate many manufacturing steps, and costly 
assembling, machining, and finishing operations. 

Write Department 52 for booklet G-5, “Electrical 
Properties of BAKELITE Plastics.” Its up-to-the- 
minute information:on the many types and forms of 
plastics sold by Bakelite Corporation may be of 
genuine value in your present and future planning. 








BAKELITE@ PLASTICS 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [qq 30 East 42Np Street, New York 17, New Yore 
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Passenger Cars 


Busses and Trackless Trolleys 


Trucks and Trailers 


Tractors 


Distribution limited to equipment man- 


ufacturers and design engineérs. Request 


your FREE copy on company letterhead. 


Address Dept. D. 


R-B-M pDivision 


Essex Wirt CORPORATION 


Logansport, Indiana 


MANUAL 
AUTOMOTIVE 


AND MAGNETIC 
Pte ear 


Battery Chargers 


Marine and Diesel Engines 


oe 


Aircraft 


COMMUNICATION 


Industrial Electric Trucks 


Gas Engine Auxiliaries 


ELECTRIC CONTROLS — FOR 
AND ELECTRONIC USE 
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e dimensions are fixed 


Becauls 
st parts stay 


inum die-Ca 
Neoa Aluminum 


Aluminum doesn’t “grow” when expos- 
ed to moisture and elevated tempera- 
tures. Nor does it creep or sag under 


load. You'll appreciate these advan- 


tages where die castings are required to 
hold accurate dimensions for life. 

Because these parts are made of 
aluminum, the finished product is also 
light in weight, strong, durable, and 
fine in appearance. 

When you’ve roughed out the design 
for a new product, talk with an Alcoa 
engineer. The more parts you can make 


as die castings, the more money you'll 





save on production. Call the nearby 
Alcoa office, or write: 

ALuMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Pa. 


ALUMINUM 
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LOOK FOR THE STACKPOLE 
MINUTE MAN ... your guar- 
antee of the highest in 
molded materials quality. > 


STACKPOLE ALNICO II 


Real Economy for Small Sizes — 
Better Uniformity—Greater Strength 


*Stackpole Sintered Alnico II offers notable advantages in the 
molding of small magnetic components in weights up to two ounces and 


in almost any shape. Let Stackpole engineers investigate your requirements. 
*Licensed under G-E patents 


oe 
CARBON BRAZING TIPS Py 
THAT LAST 4 TIMES AS LONG ¢, 


Cut resistance welding or brazing costs! On a typical elevated tem- 
perature job where ordinary carbons were changed hourly, Stackpole 
Carbons processed with the famous anti-oxidation ‘“F’ treatment lasted 
all day. Three to four times longer life on the average job is an extremely 
conservative estimate of the saving involved—and they require dressing 
only about one-third as often! WRITE FOR SAMPLES. State shape and 
size required. Mention company connection. 

\ 
a 


THESE SILVER-GRAPHITE CONTACTS ; Fa 
ARE 30% HARDER Yo fe) 


30% harder than conventional Silver-Graphite Contacts, but with 
no change in the composition of its ingredients, this new Stackpole 
material greatly prolongs life under short circuit conditions, assures © 
far better contact drop, and improves wearing qualities tremendously. 
Ideal for a wide variety of circuit breaker, contactor and relay uses. & q 


BRUSHES AND CONTACTS (All carbon, graphite, metal, composition ond pre 
STACKPOLE CARBON COMPANY ous metal types) » SINTERED ALNICO Il + IRON CORES + COIL FORMS 
St. Marys, Pa. BRAZING TIPS » WELDING CARBONS + CHEMICAL CARBONS + PUMP 


& FLUID DRIVE SEALS * CARBON PIPE »* MOLDED SPECIALTIES, etc 
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Interior of Thy-mo-trol control panel. Rectifier 
tubes convert a-c to controlled d-c. 
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a Armature-balancing frame at 
trol drive 


i" Mare Island Shipyard, 


ced Cotiol 


To balance the heavy armatures of the motors that power 
Navy submarines, test runs must be made over a wide range of 
speeds, with frequent stops and starts as weights are readjusted. 
Always a precision job at the Mare Island Navy Yard, armature 
balancing is now a fast precision job, thanks to a G-E Thy-mo- 
trol drive on the balancing machine. 

The speed for any run is just preset on a dial, and the drive 
automatically and smoothly accelerates the armature up to this 
speed. Manual adjustments which were formerly a two-man 
operation are no longer necessary. 

Again, when the stop button is pressed, the drive performs 
an electric braking function, bringing the armature on test to 
a stop in a matter of seconds, as compared with two to four 
minutes required previously. This permits an entire testing cycle 
to be completed in 37 seconds! 

OPERATES FROM A-C POWER 

Saving time on testing machines is only one of hundreds of 
jobs now being found for Thy-mo-trol drives—on machine tools, 
processing equipment, and wherever stepless control of — 
is an advantage. Standard Thy-mo-trol drives arc available from 
Yg to 25 hp, and larger sizes can be furnished. All are operated 
directly from an a-c power supply. 

Each Thy-mo-trol drive is a completely co-ordinated equip- 
ment, including d-c motor, electronic panel, transformer, and 
control station. G-E engineers will help you select and apply 
Thy-mo-trol drives to your machines, or explore their suit- 
ability for new functions. Ask for Bulletin GEA-4025. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 
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GENERAL PLATE 
Laminated Tubing 


Meets Design and Operations 
Specifications...Reduces Costs 


A thin layer of precious metal, permanently bonded to inex- 
pensive base metal... then cupped and drawn into tubes... 
that is General Plate Laminated Tubing, which gives you 
precious metal performance at the lowest possible cost. 


Versatile General Plate Laminated Tubing gives you corrosion 
resistance from chemicals, alkalies, acids and fumes... it in- 
creases performance in electrical and physical instruments and 
other apparatus. 


General Plate Laminated Tubing is available in a wide range of 
shapes and sizes, in practically any laminated metal combina- 
tion. Write for information today. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


50 Church St.,New York, N. Y.; 205 W. Wacker Drive, Chicago, lill.; 2635 Page Drive, 
Altadena, California; Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 


LAMINATED ... Silver, gold or platinum on copper, 
bronze or brass, silver-covered—or lined—or both—for elec- 
trical contacts, chemical industries, high frequency conduc- 
tion, radio and signal apparatus, and other applications re- 
quiring non-corrosive surfaces. 

LAMINATED BASE METAL CCMBINATIONS—nickel or 
monel on several base metals, etc.—This type of tubing is 
used in high pressure applications and special devices. 
SILVER ON ALUMINUM wubing is used in high frequency 
and other electrical applications and aircraft and signal 
control apparatus. 

PRECIOUS METALS... gold, silver, platinum and their 
alloys. This tubing finds wide application in the chemical 
industries, electrical and physical instruments, electrical 
contacts and high frequency conductors. 

PURE NICKEL TUBING—for cathode tubes, electronic and 
precision instruments. 

MONEL AND INCONEL—sceamless or seamed—for the 
chemical and process industries. 

ODD SHAPES—General Plate offers a wide range of odd- 
shaped tubing for use in many applications requiring special 
construction and performance. 
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All the advantages of high starting 
torque without unduly high starting currents 
—and no brushes or commutators. 
Amazing breakaway power for short duty cycles. 
OR 
Lower starting torques and consequent high-efficiency 
full load performance for continuous 
duty operation. 


Submit your equipment requirements to us. 


EASTERN AIR DEVICES, INC. 


583 DEAN STREET e BROOKLYN 17, N. Y. 
An Affiliate of THE FRED GOAT CO., INC., Est. 1893 
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Easy Does It 


Try the Easy touch for better results in Plastics ! 


it adds up very simply. Cut the 
molding pressures way down, and 
your piece naturally comes out bet- 
ter in every way—stronger, more 
thoroughly cured, possessing better 
finish, more uniform density and a 
higher effectiveness of properties. It 
will have minimized internal stress 
and no weld lines. And your mold 
will give much longer service be- 
fore showing wear. 

How to do it? Heatronics is the 
answer—radiofrequency pre-heat- 
ing of plastic pre-forms—a molding 


Kurz-Kasch 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 8% Broad Street, New York, New York. 


technique that permits lower mold- 
ing pressures by increasing the 
plasticity and ease of flow of mold- 
ing materials. 


Plastic Pre-form in Heatronic Applicator 


The only catch is that Heatronic 
equipment isn’t easily acquired even 
now—nor is experience in its use 
picked up overnight. Generally, 
that is. But it’s different at Kurz- 
Kasch. We pioneered in applying 
Heatronics to plastics. Our Heat- 
ronics installation—and our know!l- 
edge of its use—balances our exten- 
sive custom molding facilities. 


Is there something you'd like to 
know about Heatronics applied to 
compression or transfer molding? 
Just ask for a Kurz-Kasch engineer. 


For Over 29 Years 
Planners and Molders in Plastics 


Branch Soles Offices: New York « Chicago e Detroit e Los Angeles e Dallas « St. Lovis e Toronto, Canada. 
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SELF-SEALING TO 





—with the Red Elastic Collar that 


oi. 





protects the threads against Liquid Seepage 


Moisture cannot penetrate the Red Elastic 
Collar. Study the heavily corroded bolt 
and nut assembly in the unretouched test 
photograph. It has been subjected to the 
equivalent of three years’ exposure to mois- 
ture ...te industrial smoke and grime... 
to climatic change. Study the same bolt 
with the nut removed. Look at the bolt 
threads that were inside the Elastic Stop 
Nut. They’re as good as new! Why? Be- 
cause the Red Elastic Collar 

protects them permanently 

against Liquid Seepage — and 


Corrosion. Elastic Stop Nuts are easily 
removed because they cannot ‘rust solid’. 
They prevent fasteners from failing be- 
cause of corrosion weakened threads. 
Here’s a challenge: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts — FREE, in 
experimental quantities. For further in- 
formation or literature address: Elastic 
Stop Nut Corporation of America, Union, 
New Jersey. Representa- 

tives and Agents are located 

in many principal cities. 


(ora 


OF BOLT THREADS 






ELASTIC COLLAR 


The RED 
— denoting an ESNA product = 


. .. is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar. This 
threading action produces a com- 
pressive, radial-reactive pressure 
against both the top and bottom 
sides of the bolt threads . . . insures 
a permanently tight, full contact 
between the bolt and nut threads 
...and makes all Elastic Stop Nuts 
self-sealing against Liquid Seepage. 

As a result, all Elastic Stop Nuts 
protect permanently against thread 
corrosion. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 





PRODUCTS OF: 


JULY 1946 


—% 


ELASTIC 


INSTRU MENT 
MOUNTING 
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STOP NUT CORPORATION OF AMERICA 






















































CAP 






















callite contact 


This rugged relay, manufac- 
tured by Signal Engineering and 
Manufacturing Company ‘with 
Callite Silver Contacts, is capable 
of withstanding high impact 
shocks and vibration without 
impairing subsequent operation 


or disturbing relay adjustments. 


in a signal relay 


Such performance is eloquent 
evidence of Callite Contacts’ su- 
periority in exacting assignments. 


Into Callite Contacts go all the 
technical “knowledge and ad- 
vanced manufacturing tech- 
niques acquired in over twenty- 
five years of metallurgical spe- 


cialization. Let us put this 
experience to work for you. Con- 
sult our engineers on the selec- 
tion of materials and product 
development. Callite Tungsten 
Corporation, 551 Thirty-ninth 
St., Union City, N. J. Branch 
Offices: Chicago, Cleveland. 


Standard and special shapes in tungsten, molyb- 
denum, silver, platinum, palladium and alloys of 


these metals. 
Callinite Facing Material. 


Callifiex Thermostatic Bi-Metols. 


Send for bulletins. 


ELECTRICAL MANUFACTURING 





tt 


JULY 1946 





pccee erties of the wire are needed. 
Because Auto-Lite, with more than 


e * 35 years of experience, has the facilities, 
or { eC rig t Jo the testing equipment and the engineer- 


eeee 


The right wire *{just what physical and electrical prop- 


eS ing know-how to build the right wire 

for the right job, more and more job 

tickets call for Auto-Lite wire and cable. 

Auto-Lite’s world-wide reputation for 

ONG before any particular wire is dependable performance is one of the 

LU named in the specifications, engi- reasons why today more manufacturers 

neers determine the exact nature of the of electrical products specify Auto-Lite 
job that wire must do. Then they decide wire and cable than ever before. 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario . Wire and Cable Divisior ° Port Huron, Michigan 
auto 


PF ie. 
fort] ad 
Coat 


pce 


ral 


Stator winding assembly, at Century 
Electric Co., St. Lovis, where 
Auto - Lite magnet wire is used. 


AUTO-LITE WV tage V1: 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES THURSDAYS, 9:00 P.M—E.T. ON CBS 
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alliance 
© MOTORS 


SLOWER SPEEDS * LOWER CURRENT COSTS 
QUIETER OPERATION © SMALLER SIZE 


Here are four big advantages built into the 
new Alliance Powr-Pakt fan motors. Results 
are longer life —less repair — smoother 
performance. This new Alliance shaded 
pole fan motor reflects advanced engi- 
neering! Mass-produced at low cost! Write. 


WHEN YOU DESIGN — KEEP age ee 
oat a MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY -° ALLIANCE, OHIO 


ALLIANCE TOOL AND MOTOR LTD., TORONTO 14, CANADA 
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In Great-Gra ae ere Gi [era 


and in Great-Granddaughter’s Watch 


Ov 


aad E WAS, and not so long ago, when a clock 
in the house or a watch in the waistcoat was evidence 
of ‘‘wealth beyond the dreams of avarice.’” No one 
but a patrician or a merchant prince might own one. 
But times began to change, around 1805, and in this 
change the public benefactor was mainly Brass. One 
maker succeeded in turning out 200 clocks a year. 
Then roads and canals were built . . . a rich copper 
mine was discovered near Bristol . . . Connecticut 
Yankee peddlers traveled far and wide. By 1840, 
clock-making was a basic industry in the Valley of 


thé Naugatuck, and rolled-Brass movements and cases . 


put the time of day within everyone's reach. 

To this day, Brass is still the clockmaker’s metal 
.. . because no satisfactory substitute has ever been 
found for the golden-yellow alloy. Brass first displaced 
wood in clockworks because it is not prey to tempera- 


ture. Brass holds precision tolerances under years of 
wear, in the most delicate and minute gears, springs, 
wheels, and balance-staffs. It resists corrosion, retains 
its resilience, does not lose good looks with age.: It’s 
the modern metal today in the newest and smartest time- 
pieces, as it will continue to be — time without end. 

And Bristol Brass sheet and wire, which was first 
used in clocks nearly 100 years ago, is still the reliance 
of many famous clockmakers. If you make clocks, 
watches, timers, chronometers, or any other type of 
precision instrument, you will find that Bristol Brass 
will always measure up exactly to your specifications 
in physical and dimensional uniformity. Write. 


THE. 


BRISTOL BRASS 


CORPORATION 


Makers of Brass since 1850 at Bristol, Connecticut 
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KIND OF “PRICE CONTROL’ 


The soundest cost (and price) control in 
the world is free and fair competition based on 
production with the most modern tools—most 
efficiently applied. 


The specialty of Sommer and Adams for more 
than a quarter of a century has been the design- 
ing and building of special purpose machinery — 
mostly aimed at doing something no other machine 
will do, all aimed at cutting time and cost in pro- 
duction. $ and A creations range all the way from 
two-story, fully automatic multi-operation machines 
to small items like the Cleveland Vertical Milling 
Machine, at left. 

This is a small, rigid, high-speed unit embodying 
all of the features essential to modern, milling 
practices. Popular demand has converted it from 
a special machine to a standard item which thou- 
sands of tool and die makers, and production 
plants find a practical necessity. 


Ten chances to one there's a spot for one of these 
productive machine tools in your shop. f 


It is probable, too, that S and A have the answer, 
in their years of special design experience, to 
some particular production problems hampering 
your cost control. 


Let us send an S and A engineer to 
discuss it with you. 


T™ SOMMER & ADAMS “oxen 
PLE ML a 


SUBSIDIARY OF THE FEDERAL MACHINE AND WELDER COMPANY 
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; eRiGHTER 


TOMORROW 


For guaranteed “top” performance of your products be stre 
that the appliance lead wire or fixture wire is Besto-Wire, 
because Besto-Wire is Asbestos Wire of its best. 


g 


R. I. INSULATED WIRE CO. Inc. 
50 Burnham Avenue 
Cranston, Rhode Island 


Menutectured in accordance with N.E.M.A. Specifications 
Approved by Underwriters’ Laboratories, Inc. 
Representatives In Principal Cities 
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Chemicals and Wear 


His Is A Plating Barrel. And you might look 
= long while before finding a more appro- 
priate application of plastics. 

Several kinds of plating barrels are made of 
Synthane laminated plastics, Which is under- 
standable because Synthane opposes the in- 
roads of a variety of corrosive plating solutions, 


resists punishment from tumbling pieces. 


Synthane has many more good properties 
and an army of practical uses . . . electrically, 
chemically, mechanically. If you’ve a place for 
this versatile material, let us pitch in and help 
you... with the right design, the right plastics 
for the job. . . the right men and equipment 
for economical fabrication. Write for our com- 


plete catalog of Synthane Plastics today. 


SYNTHANE CORPORATION ¢ 2 RIVER ROAD ¢ OAKS ¢ PENNSYLVANIA 














HAVE A USE FOR THIS MODERN VERSION 


Our type of plastics—laminated phenolics—is exactly 


what its name implies—made by applying heat and 
pressure to layers or */aminae of paper, fabric or other 
materials impregnated with heat-reactive resins. 

The Egyptians were probably the first to discover the 
principles of laminating, using thin overlayers of wood 
chiefly for beauty. Later, however, thin sheets of wood 
were bonded for economy and strength as well. 


Now, in laminated phenolics such as Synthane, you 


have in a single non-metallic material an excellent di- 
electric, resistance to corrosion from many chemicals, 
oils, waters, and atmospheres, mechanical strength, light 
weight(’2 the weight of aluminum), ease of machining, 
and many more useful properties. 

If you have not yet fully investigated the “laminates’’, 
or through military service have been out of touch 
with their uses, write in for a copy of the complete 


Synthane catalog today. 


PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE 
TECHNICAL PLASTICS + SHEETS - RODS - TUBES - FABRICATED 


e MOLDED.- Dh - MO 2 ) 








In 1062 


QUALITY STEEL 
CHANGED NAVAL WARFARE 
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QUALITY STEEL 
CHANGES MODERN LIVING 
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ARLY in March of 1862, two curiously designed 
vessels steamed into Chesapeake Bay and began 
a duel that revolutionized naval warfare. Guns blazing, 
they approached each other at close range. Though their 
fire was accurate, neither of the vessels appeared to suffer 
any real damage. The ships were the Monitor and the 
Merrimac . . . and they made obsolete all previously 
designed battleships because their hulls were protected 
with an armor of quality steel. 
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EATING equipment, kitchen utensils and many of 

the appliances that make for better modern living 

are stronger, lighter in weight and cost less because the 

steel from which they are made has been tailor-made to 
the manufacturer’s specifications at Granite City. 

The facilities of the Granite City Steel Company are 

large enough to employ the most modern methods and 

equipment... yet small enough to permit scrupulous 


attention to the details of manufacture that mean steel . 


of the finest quality. 


Chicago e Cleveland Milwaukee e@ Memphis 
Houston e Indianapolis Minneapolis e Moline 
Kansas City « Los Angeles ve New York e St. Lovis 





HOT ROLLED SHEETS + COLD ROLLED SHEETS + STRIPLATES ~ STAINLESS-CLAD « TIN PLATE 
TERNE PLATE + ELECTRICAL SHEETS + TIN MILL PRODUCTS ~ PORCELAIN ENAMELING SHEETS 
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@ Built by 
CENTURY ELECTRIC 
COMPANY 


Motors can work only so long as their bearings resist wear. 
And SSS Bearing mountings are effective insurance 
against wear. They maintain the proper air gap, cling to 
their original close tolerances, and require only infrequent 
lubrication. Not only do they assure the constant position 
of the rotor, but also enable the rotor to be more precisely 
positioned relative to the stator. Bearing performance 
means motor performance, and motor performance means 
steady production. 6093 


SDLSi® INDUSTRIES, INC., PHILA. 34, PA. 
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Auto Industry Has Many Examples of “Necessities 
Production“ Sped by ~fedeva WELDERS 


ae ie oo AMERICAN 
S 









METAL PRODUCTS 
Company, Detroit, automatically 
welds spring pads to axle hous- 
ings (up to 240 per hour) on 

this Federal Press Type 
Welder. 






ACCESSORIES 


RADIO PARTS 





PRODUCTION N 
SHORT CUTS 


Fr instance, you can take a heavy-gauge steel tube like this, > 
which is a rear axle housing component, and a heavy gauge stamping like this, —> 
which is a spring pad; insert them in a Federal PA-4 Press Type Welder with 
simple dies (shown above) and they come out as though one piece of metal . . . i 
but stronger. Fifteen seconds total time. That’s four pieces a minute. | 


APPLIANCES 





Note the three nubs projecting inwardly on each side of the saddle portion of the stamp- | . 
ing. At these points of contact between stamping and tube, welds initiate. Under heat and ) 
pressure the parts are forged together in these areas, the junctures ‘becoming stronger 


UTENSILS than surrounding parent metal. 


To the vast saving of time, against previous joining methods, add time savings on final }| 

PROJECTION WELDED — Thousands of 258emblies and great economy in material resulting from this design. (Heavy castings were | 

variations of the typical items above ore used where lighter but tougher stampings now do the job). There you find the reasons 

produced at low cost on Federal Welders = why industries noted for making the most of needed goods at the lowest cost are larges! 

described in Bulletin 4520. Y ‘ 9 —_— goods Seen torges 
users of Federal Resistance Welders. 


This is typical of hundreds of Federal welded jobs produced by the American Metal Products Company of Detroit, makers | 
of quality parts for many industries. It is typical too, of thousands of other production-speeding, cost cutting methods 
possible with Federal Resistance Welders. 





Every delay of full-scale production for the dammed-up needs of world markets through shortages of material or of work 
makes the need for eventual production speed more important . . . lowering of unit costs more urgent. When you find out 
(through the Federal Engineering Service nearest you) how you can cut cost and time in YOUR production with automatic 
welding, be sure that you get Resistance Welders by . .. ~federal~ 


BULLETIN SP-346 Describing Federal Spot, Flash, Projection, Seam and *“*Gun"' Welders is yours for the asking. 


i TTT: AND WELDER CO. 


Sommer ond Adoms Co., Cleveland—SPECIAL HIGH PRECISION MACHINES 
The Warren City Mfg. Co., Warren — WARCO PRESSES and PRESS BRAKES 
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| 4 is a TO COVER EVERY KNOWN REQUIREMENT 


a 
| PIBERGLAS (INORGANIC) 
“VARNISHED TUBINGS 
M-R Fiberglas Varnishéd Tubings 
gre made in four grades: Stand- 
on, Double Saturated; Triple 
{a Strength and Impregnated. 
“STANDARD GRADE 
. has maximum flexibility, is treated 
with a minimum of yarnish and 
recommended for high tempera- 
tures where dielectric strength is 
not a factor, 
DOUBLE SATURATED 
‘has all qualities of the Standard 
Grade but with additional coats 
of varnish to bring the dielectric 
rating up to 1500 volts. 


TRIPLE STRENGTH 


ie “is built up with coats of especially’ 
‘flexible insulation varnish for di- 
electric ratings 


ee 


' 


} MITCHELL- RAND 


51 MURRAY STREET 


Fiberglass Varnished Tape and Cloth 
Insulating Papers and Twines 


Ofelia bu tt Ol rl lot 


‘ Friction Tape ond Splice 
Ears 


Transformer Compounds 


up to 2500 volts and is par- 


ticularly suited where assembly 
operations ,include the possibility 
of rough handling. 


IMPREGNATED 


is the Optimum in Superiority for 
high gloss, non-hydroscopic, re- 
sistance to high temperatures, oils, 
acids, etc. IMPREGNATED has a 
dielectric rating beyond 7000 volts 
and is unequalled for Long Life 
Under Most Severe Conditions. 
Write For Samples. 


FOR USERS OF COTTON 
YARN VARNISHED TUBINGS 
‘The Mitchell-Rand MIRAC and 


HYGRADE Varnished Tubings of 


tong staple fiber yarn are com- 


parable to Fiberglas Tubings in 
dielectric ratings, tensile strength, 
flexibility and long life. Write For 
Samples. 


COrtlandt 7-9264 


A PARTIAL LIST OF M-R PRODUCTS 
aioe eT bee bet ee et ee 


Asbestos Sleeving and Tape 
Vornished Cambric Cloth and Tape 
Mica Plate, Tape, Paper, Cloth, Tubing 


Ta 
SATURATED 


TRIPLE 
at 


FREE FOR THE ASKING 


Write today for your free — 
copy of the M-R WALL CHART 


with its engineering tables, 
electrical symbols, carrying | 
capacities of conductors, di- 
electric averages, thicknesses | 
of insulating se tubing | 
sizes , tap drills, etc 


4 
i 
| 
dj 
a 
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NEW YORK 7, N.Y. 


aie te hee tet 

Cotton Tapes, Webbings and Sleevings 
impregnated Varnish Tubing 

Insulating Varnishes of all types 
Extruded Plastic Tubing 
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INSULATION COMPANY. INC. 
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“NOW IT’S EQun 
SPEED TOOL KITS 





L' f.. ' 


“HOME” KIT 


a interchangeable parts | 
~ or Yep — they’re just one more important addition to a long line of i 





(5, 1946 “‘make-life-easiers” . . . like home freezers and sun-heated homes | 
XN and jet airplanes that make it possible to breakfast in New York and 
Of course, the “Hallowell” Speed Tool Kits may not be on a par 
“ “ , 1 
SOCKET SCREW HIT with sun-heated rooms or jet planes . . . but they will play an im- | 


with interchangeable bits portant role in the life of busy people, and, they'll mean a lot, to 


=> lunch in San Francisco... 
: 

those who aren’t so busy, but who prefer things neat, tidy, compact . 

’ 
; 


.. fora 
greater range of tool sizes; and there is a ‘“‘Home’”’ Kit. All the Kits, 
each one of which will fit in. the palm of your hand, contain a total 
of 50 tools . . . Phillips, flat and hex screw drivers; clutch head bits; 
hex socket wrenches; a gimlet, a reamer, a tack-lifter, and even a 
bottle opener. 

The tools are made of high-grade alloy steel; the handles of dur- | 
able Celanese* plastic. All but the “Home” Kit have a swivel bit-chuck ] 
for better leverage. And . . . each Kit will give long, hard | 
wear . . . because it is a “Standard” product, made to 
“Standard” specifications. Write for our 8-page booklet 

g that fully describes these handy Tool Kits. ; 
“SOCKET WRENCH” HIT Obtainable at Suppliers throughout the country. If 
with interchangeable sockets your Supplier does not carry them, send his name 
to us, along with yours, and you will be taken care 


Cefonese’ of promptl 
ea promprly. 


OVER 43 YEARS IN BUSINESS 


0 AN . . . and convenient. i 
a XQ There are seven different Kits: 2 sizes of the “Auto” Kit; 2 of the Hi 
j “Socket Wrench” Kit and 2 of the “Socket Screw” Kit . 









“AUTO” KIT 


with interchangeable parts 
















Kits: Patents Pending 





*Reg. U. S. Pat. Off. 


JENKINTOWN, PENNA., BOX QEEY§- BRANCHES: BOSTON + CHICAGO + DETROIT INDIANAPOLIS + ST. LOUIS - SAN FRANCISCO 
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Yo y CAN SIT BACK AND ee 


Pe si 2st 


... When Adlake Relays are on the job! 


7 ... with an Adlake Relay handling the control job, you can 
sit back and relax. Because Adlake Plunger-type Mercury Relays 


are dependable and tamper-proof! 


Control is fully automatic. No servicing or periodic cleaning needed. 

Contacts hermetically sealed in metal or glass cylinder— not affected 
by dust, moisture, or temperature! 

Mercury-to-mercury contact—no burning, pitting, or sticking. 
Positive, noiseless, chatterless, and arcless! 

Armored against impact and shock—use for either stationary or 
moving equipment! 

There’s an Adlake Plunger-type Mercury Relay for every job! Send 
today for interesting, free bulletin. All types described in detail. 
No obligation. 


HOW ADLAKE RELAYS WORK 
ENERGIZED—Coil C pulis plunger P down into Mercury now fills thimble T, is completely leveled 
mercury M. Mercury thus displaced enters thim- off and mercury-to-mercury contact established 
ble T through orifice O. Inert gas in thimble between electrodes E and EE. Degree of porosity 
gradually escapes through ceramic plug CP. of ceramic plug CP determines time delay. 


THE ADAMS & WESTLAKE COMPANY 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK « CHICAGO 


Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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WE’RE NOT SATISFIED 


«ONCE OVEL 


Sometimes even an “eagle eye” 

doesn’t catch certain details. Here 

at General Industries we know 

you’d not be content with just a visual inspec- 
tion of finished plastics molded pieces. Instead, 
accurate and scientific testing devices tell us that 
your product is right when it leaves our plant. 
Our plastics molding combines special skills and 
experience with the most modern equipment and 
mechanical discoveries. This combination assures 


high quality...paysdividendsinincreased salability. 
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No, we’re not satisfied to make your product 
just good. We want it to be outstanding. That’s 
why our mold makers pay special attention 
to accuracy ... why we’ve added heatronics 
to our plastics molding team... why we devote 
the utmost care to the finishing process... and 
why our final inspections are done with precision 
instruments and meticulous attention to details. 

Consult us on your plastics molding problems, 
without obligation, for the best service that 


science and human ability can provide, 











CTUALLY she’s making a better product for the 

same money or less. For Marion electrical prod- 

ucts are standardizing on Corning metallized instru- 

ment windows, soldered in place to form a permanent 

hermetic seal. Today Marion instruments give longer- 

lasting, trouble-free service because neither dust nor 
moisture can get at them. 


Corning metallizing is like no other method of joining 
metal to glass. It resists a pull up to 2000 P.S.I. 


ANODIZED 
——— ALUMINUM 


FLANGE 
sietniiasiieaintneai, 


(Photograph courtesy Marion Electrical Instrument Co.) 


Glass parts can be soldered into place for quicker 
assembly. Frequently other parts can be eliminated. 


Investigate Corning metallizing. It is doing a real job 
in a dozen different industries. Write for Bulletin. EL- 
Z-10 for complete information. Or if you have a 
problem you think Corning metallizing might solve, 
one of our engineers will call at your convenience. 
Electronic Sales Dept.M-7,T echnical Products Division, 
Corning Glass Works, Corning, N. Y. 


commun Exploded view of Marion instrument, 
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Corning metallized windows are avail- 
able in almost any shape, size or glass 
formula. Metallized tubes, bushings, 
coil forms and headers also standard. 


showing how it is sealed like a vacuum 
sree tube with Corning metallized window, 


HOW MUCH DOES IT COST? 


Without knowing exactly 
what you want, that’s hard to 
say. But this glass tube }4” in 
diameter by 114” long with 
4%" metallized bands on each 
end, in lots of 100,000 to 
1,000,000, costs from 2c to 5c 
each, depending on the glass 
and tolerances required. 


Sales Offices in Corning, New York, Chicago and San Francisco. 
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“PYREX”, «“VYCOR” and --CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Cofning, N. Y. 
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LIKE THESE..? 





N A HURRY? 


We have ample facilities for every type of fabrication... a new build- 














ing devoted exclusively to fabricating . . . a staff of capable engineers 


... experienced workmen. 


Panelyte precision-made, laminated plastic parts are aiding manu- 
facturers in several ways... improving their product . . . simplifying 


assembly . . . saving weight . . . speeding production. 


Your inquiry is invited on any problem involving the use of struc- 
tural, laminated resinous plastics. 


Stocks of Panelyte sheets, rods and tubes are main- 
tained in strategically located warehouses ... for 


convenience of our customers. 
i , 








Sales Offices; Boston, Chicago, Cincinnati, Cleve- 
land, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Lookout Mt., Tenn., New Orleans, 
Phoenix, Portland, St. Louis, St. Paul, San Fran- 
cisco, Seattle, Syracuse, Trenton; Buenos Aires, 
Johannesburg, Mexico City, Montreal, San Jose, 
Sao Paulo, Sydney, Toronto, Vancouver. 


® MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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it uses 


47,000 feet 


of Geon-insulated 


wire 
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Same type insulation is revolutionizing 
home and industrial wiring 


HESE front and rear views of a Rotary Switch and 

Relay Bank Rack—that’s what Western Union calls 
it—give some idea of where all the wire goes. But they 
don’t tell why so much Geon-insulated wire is used in 
machines like these as well as other equally compli- 
cated instruments designed and built by Western 
Union engineers. 


Most important, of course, are the excellent elec- 
trical properties of insulation made from GEON. They 
permit a thinner coating of insulation. In instrument 
wiring that means that the assembly engineer has more 
room for doing his intricate job. In building wiring 
it means more conductors per conduit or smaller 
holes to be drilled. 


But insulation made from GEON 
offers more than this. In all types of wir- 
ing it’s easier to handle because it’s 


B. F. Goodrich Chemical Company 
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smooth and non-sticky. It’s easily identified because 
of the brilliant, permanent colors. It’s highly abra- 
sion resistant — pull it around sharp corners without 
fear of tearing. It resists water (GEON compounds, 
of course, are Underwriters approved for TW and 
other type wires); it resists oil and greases, acids 
and most other chemicals, sunlight and ozone, flexing, 
heat and cold, and most other normally destructive 
factors. 


The next time you order wire—for manufacturing, 
home or industrial wiring—be sure to specify wire 
insulated with GEON now being made by leading 
wire and cable manufacturers. Or for more informa- 

tion please write Department D-7, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In Can- 
ada: Kitchener, Ontario. 


A DIVISION OF 
THE 8B. F. GOODRICH COMPANY 
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You can’t have close control-of temperature if the controlling thermo- 
stat has a large operating temperature differential. Fenwal THERMO- 
SWITCH Controls have an inherent minimal temperature differential 
which reduces temperature overshoot and undershoot effects. This 
small temperature differential can be increased to suit your require- 
ments by proper THERMOSWITCH Control application. 

Chart shows the small operating temperature differential of the Fen- 
wal THERMOSWITCH Control compared to Type 1 and Type 2 ther- 
mostats. The force exerted by the expansion and con- 
traction of the temperature sensitive brass shell is 
transmitted directly through the two anchored ends 
of the contact support members Causing a positive 
make or break of the electrical contacts resulting in 
accurate temperature control. 

Compact and easily installed, Fenwal THERMO- 
SWITCH Controls have proven themselves in thou- 
sands of applications under all conditions. Investigate 
the advantages of THERMOSWITCH Controls as 
applied to your heat control problem. Send for your copy of the 
Thermotechnics Booklet which includes the “Fourteen Facts in 
Fenwal’s Favor.” 















od of the “Fourteen Facts in Fenwal’s Favor". 


FENWAL INCORPORATED 


4 VULSAPA NT 870881 
ASHLAND MASSACHUSETTS 


THERMOTECHNICS FOR COMPLETE TEMPERATURE REGULATION 
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lt counts the Zips in a zi 


Eighteen G-E Neon Glow Lamps for 
indicators play a vital role in the new Potter 
Electronic Counter. Used by slide fastener 
makers to gain exact length and spac- 
ing of the fasteners, the dual predetermined 
Electronic Counter finds many diverse 
industrial uses. It employs G-E 
Neon Glow Lamps (1) to reduce current 
consumed, (2) for extremely long life, 


(3) to add more sales appeal. 


This dual predetermined electronic counter is a product of 
Potter Instrument Co., 136-56 Roosevelt Ave., Flushing, N. Y. 


-and it can improve your product 


YPICAL new products improved with G-E 
Glow Lamps are pictured here. They merely 
hint at hundreds of other unbelievably low cost 
applications on home appliances, wiring devices, and 
many types of industrial equipment. Why not 
consider the following sales features of G-E Glow 
Lamps on your new products: 
1. Distinctive orange red glow, needs no cover glass. 
2. Dependable long life—rated at 3,000 hours. 
3. Very low current consumption. 
4. Variety of sizes and wattages. 
5. High resistance to vibration and shock. 
6. Usable on AC or DC circuits. 


7. Work on regular 105-125 volt circuits Without the 
use of step-down transformers. 


8. Practically no heat. 


FREE NEW FOLDER describes typical uses for G-E Neon 
Glow Lamps and gives lamp data. Write address below. 


G-E LAMPS 


GENERAL @ ELECTRIC 
Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 
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® Many brilliant projects have been started with a K & E Slide Rule and the back 


of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
. .. So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “engineering 
partners’? 

In slide rules especially, you will find K & E precision invaluable. For it not 

only brings you a slide rule that is a joy to 
& use, but it adds to your confidence in making 
C re CG Tl rn J every calculation. You will find Don Herold’s 
booklet, “How To Choose A Slide Rule”, 
amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


L & ESSER CO. 
NEW YORK + HOBOKEN, N. J. 
CHICAGO + ST. LOUIS » DETROIT » SAN FRANCISCO 
LOS ANGELES « MONTREAL 

























Large increases in machining equipment 
for Formica electrical parts installed to 
meet the demands of war, now make it 
possible for Formica to handle the ma- 
chining of a much greater volume of 
parts, and to provide prompt service. 


Modern equipment capable of a high 
level of accuracy and uniformity in the 
output has raised the quality of Formica 
machined parts. 


If you are interested in a steady flow of 
high quality laminated plastic insulating 
parts, send your blue prints for quotations. 


The Formica Insulation Co. 
4638 Spring Grove Ave. 
Cincinnati 32, Ohio 
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First, these facts: Ram temperatures created by air im- 


“ pact at 500 m.p.h., raise cabin temperatures about 40 


a@bin supercharging accounts for a further rise. 

and other factors add more heat. Total, 

50 degrees. To cool cabins, giant airliners are 

this midget air-expansion refrigeration turbine. 

veritable ‘“Tornado in a Teapot”, this turbine is 

capable of effecting a 140° temperature drop at seven 

pounds air flow per minute. Machined from Alcoa 

Aluminum, it spins at 100,000 r.p.m., creating air 
velocities in the supersonic range. 

Alcoa Aluminum’s high strength withstands the 
strains of these terrific rotor speeds. And, as for light- 
ness, this turbine weighs only one-fiftieth as much as 
a conventional refrigeration system of similar capacity. 

What’s on your design board today? Shouldn’t it be 
made of Alcoa Aluminum? For help, call your nearby 
Alcoa sales office. Or write ALUMINUM CoMPANY OF 
America, 2179 Gulf Building, Pittsburgh 19, Penna. 
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PRODUCT RE-DESIGR 


Problem: To re-design bearings on bottle vending 
machine. Must be non-corrosive to withstand moist 
atmosphere. Bore of finished part must serve as a 
non-lubricated bearing, while the outer periphery 
must resist abrasive action. 


Solution: Using Laminated INSUROK, Grade CG, 
Richardson Plasticians furnished precision plastic 
bearings having the required characteristics. For 
Grade CG INSUROK contains a high percentage 
of natural graphite, has excellent strength qual- 
ities, resists abrasion and the action of moisture. 
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LOCKLAND, CINCINNATI 15, OHIO 


,; NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK 
CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO 
{ DETROIT: 6-252 G Tine G, DETROIT 2, MICHIGAN 


The versatility of The Richardson 
Company is at your service no mat- 
ter what the plastics application 
may be. Through the correct use ot 
INSUROK, both molded and lami- 
nated, Richardson Plasticians have 
shared in the rapid growth of many 
industries. Tell us your plastics prob- 
lems . . . and let us help you solve 
them! 


COMPANY 


Sales Headquarters: MELROSE PARK, ILL. 


Peer 3 ee as LLINOI 
NEW B ita NEW JERSEY 


| ; } 
NDIANAPOLIS INDIANA 
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A century of progress 
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A hundred years ago, the country’s entire out- 
put of brass averaged about a ton a week—an 
amount that, today, would take only a few 
minutes to pass through the breakdown rolls 
of a modern high speed reversing mill. 

While progress in brass making is evident at 
every turn, its production, to meet Industry’s 
specialized needs, is still an art. In the mills 
and laboratories of The American Brass Com- 
pany this art of making brass is skilled crafts- 
manship—supported by a planned program of 
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metallurgical research and unrelenting tech- 
nical control of every step of production. 

The Anaconda Trademark, portrayed on the 
following page, is your assurance of time-tried, 
dependable metals, unsurpassed in quality and 
uniformity. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


=" Smuaconda Cogper E Ghats 
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Division of GLOBE-UNION INC., Milwaukee 


PRODUCERS OF 
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Springmaking is a business of contrasts, 
not only in size and variety of product, but 
in degree of accuracy and range of stresses. 
Wallace Barnes experience spans the ex- 
tremes of spring usage, in materials and 
types of springs. Here is specialized skill to 
design and produce your spring, according 
to the best and newest methods of tool 
design, mechanical production and heat- 
treatment. Whether your order is large or 
small, ask a Barnes service representative 
to check your specifications. There is no 
obligation. 
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WALLACE BARNES COMPANY _ Bristol 


Division of Associated Spring Corporation Connecticut 
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@ This foot-operated sufgical 
soap dispenser heralds a step 
forward in the use of molded 
plastics by the Vestal Chemical 
Laboratories, Inc., St. Louis, 
This fine unit is ideally suited 
for hospitals, clinics and other 
such institutions where soap 
must be instantly available but where hands 
must not touch the dispenser. 

Through the use of plastics, this progres- 
sive manufacturer obtained some very defi- 
nite gains in the reduction of cost and 
weight. 

Its beautiful streamlined appearance and 
strong structure of molded plastic involved 
the successful solution of a number of prob- 
lems in design and engineering. For in- 
stance, the base had to be molded with in- 
ternal threads to accommodate and hold the 
bellows which forces air through the con- 
necting tube to dispenser. Unusual accuracy 
was necessary to maintain pressure. A tube 
connector insert was molded into the base. 
Ample strength and durability were gained 
through sound design and selection of a 
special plastic material. 

This base is just one of the many ways in 
which Imperial Molded is solving prob. 
lems in the use of molded plastics. 

With.a broad background of engineer- 
ing and design experience coupled with the 
most modern plant facilities, Imperial ren- 
ders a complete service for handling tough 
molding jobs. Ask for Bulletin K-200. 


IMPERIAL MOLDED PRODUCTS CORPORATION 
2921 West Harrison Street, Chicago 12, Illinois 


IMPERIAL jt 


BAKELITE © PLASKON @© MAKALOT © DUREZT © TENITE © LUCITE © BEETLE 
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PRODUCTS OF 
ROME CABLE CORPORATION 


Hot Rolled Copper Rods 
Bare and Tinned Wires and Cables 
Solid and Stranded 
Round, Square, and Rectangular 
Weatherproof Wire and Cable 
Magnet Wire : 
Cotton, Paper, Asbestos, 
Glass Covered 
Building Wires and Cables 
Rubber and Braided 
Rubber and Lead Covered 
*SYNTHINOL Thermoplastic Insulated 
*RoCaFlex Non-metallic Sheathed 
Flexible Cords 
Rubber Insulated 
*SYNTHINOL Thermoplastic Insulated 
Radio and Instrument Wire 
Rubber Insulated 
*SYNTHINOL Thermoplastic Insulated 
Heavy Duty Cords 
Rome “60° Rubber jacketed 
Rome ‘’60°’ Neoprene Jacketed 
*SYNTHINOL Thermoplastic Insulated 
Heavy Duty Portable Cables 
Rome “’60°’ Neoprene jacketed 
Mining, Welding, Power (Type W) 
Power and Control Cables 
Neoprene jacketed 
Rubber Insulated and Lead Covered 
*SYNTHINOL Thermoplastic Insulated 
Service Drop and 
Service Entrance Cables 


*Trademark 


WE'RE 





TO SERVE YOU BETTER 






Ten years old this July..... 


Since July 15, 1936 when our first shipment was 


_made, we have produced many millions of 


pounds of copper wires and cables and billions 
of feet of insulated wires and cables. 


For a decade, in War and Peace, Rome Cable 
has devoted the accumulated “know-how” of 
its experienced organization to the development 
and the manufacture of an ever-broadening line 
of wires and cables to better serve you... our 
customer. 


This tenth anniversary finds us working as hard 
as ever to serve further the electrical industry 
with diversity of product, honesty of workman- 
ship. and a continued high standard of quality. 


You can buy Rome Cable products with com- 
plete confidence. 
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WITH A NEW PLANT ADDITION 
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Long hours of planning have gone into the modernization of all our 
plant facilities and installation of our rubber covered wire depart- 
ment in a new building pictured above. Dedicated to the production 
of better wires and cables, these improvements will benefit you ... 
with new products and increased production. 


In our constant search for new and better materials with which to 
make more durable products, a larger and better equipped laboratory 
was a vital part in the development of our plans. Since its start, Rome 
Cable has been proud of its research and product quality control. 
Our engineering and laboratory staffs welcome your cable problems. 


As Romey would say, “It’s all part of our desire to serve you with 
more and better wire and cable products.” 
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By specifying Westinghouse Selenium rectifiers 
you get the benefits of more than 9 years of con- 
tinuous research. For instance, this research has 
definitely determined what the quality of all proc- 
essing materials must be; also the quantitative 
elements required for this exclusive Westinghouse 
manufacturing process. This scientific control of 
materials and processing has resulted in a 
Selenium rectifier comparable in excellence to 
Westinghouse Rectox rectifiers. 

Only Westinghouse Selenium rectifiers offer you 
these advantages: 


EFFICIENCY —Unexcelled. 
HIGH TEMPERATURE OPERATION—Tests run in excess of 


90°C indicate a liberal safety factor for normal 
ratings, and ability to handle intermittent duty 
applications where ambient and loading condi- 
tions may make high temperature operation 
desirable. 


CONSERVATIVE RATINGS—Successful performance on 
long time overload tests indicates unusually long 
life expectancy at normal ratings. 


AGING—Selenium Rectifiers, in a period of one 
year, showed a percentage increase in forward 
resistance of less than one-half of the increase 
for the best of other units tested. : 


LifE—Conservative ratings and superior aging 
characteristics of Westinghouse Selenium recti- 
fiers assure a long life. 

Ask your nearest Westinghouse office for all 
the details. Or write to Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-21381 


@ Westinghouse 


Life test racks at research laboratory for testing actual performance of 
rectifiers in an operating circuit. 
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,eehow do YOUR customers 
greet you? 


If a customer says your product flopped on its 


arantee . . . and you are equally sure it couldn’t 
ave flopped . . . well, who’s to say who is right, if 
there’s no acceptable proof on either side? 

But there’s no reason to spend so much time on 
the battlefield, when you can design this proof right 
into your product as an integral part. Yes, build 
in a Veeder-Root Counting Device which can be 
made to count strokes, turns, pieces or other units 
from the minute your product goes into service in 
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any plant. Then, when the end of the guarantee 
period is reached, there’s the plain answer for both 
you and your customer... right on the counter face. 

Veeder-Root Devices fit into design limitations 
without trouble. Let Veeder-Root engineers show 
you how. Write: Veeder-Root Inc., Hartford 2,Conn. 











A little-known property of Nickel keeps temperatures 


right in the SIMMONS ELECTRONIC BLANKET 


Acting as the temperature-sensitive 
element in an electronic control is a 
new use for Nickel. 


Here’s how the job is carried out 
in the Simmons Electronic Blanket: 


In the embedded gridiron pattern 
of heating wires is 355 feet of fine 
Nickel wire. Acting as a “feeler,” it 
constantly measures blanket tem- 
perature. 


If temperature falls below a 
chosen level, the decreased resist- 
ance of the Nickel wire instantly 
transmits a signal to the control box. 
There, electronic tubes amplify. the 
signal, making it strong enough to 
actuate a relay that sends current 
through the heater wires. 


Once the chosen temperature has 
been restored, signals from the 


“feeler” wire similarly shut off the 


current. 

Nickel was selected for this job 
because its coefficient of electrical 
resistivity is higher than that of 
any other commercial metal—.0043- 
.0050 (68-212°F.). But, as so often 
occurs when Nickel or Nickel Alloys 
are used, there were contributing 
advantages. Nickel offers fatigue re- 
sistance (needed to withstand re- 
peated flexing). Nickel is rustless 
and corrosion resisting (important, 
since the blanket must be wash- 
able). Nickel is both workable and 
strong (the “feeler’ wire is only 
0.0037" in diameter ). 


Remember to investigate Nickel and INCO Nickel Alloys whenever 
you need metals with a combination of hard-to-find properties. 


THE 


INTERNATIONAL NICKEL COMPANY, 


INC. 


67 Wall Street, New York 5, N. Y. 


RAYON CORE 


NICKEL WIRE Seem COPPER WIRE 


WATERPROOF fi 
INSULATION 


THE HEATING ELEMENT 


Shown above is the heating element of the 
Electronic Blanket made by the Simmons 
Company. Floating in channels inside the 
blanket, it is composed of two conductors, 
each insulated from the other. by enamel 
and both covered by an over-all jacket of 
waterproof plastic insulation. One conductor 
is the heating wire. The other conductor, 
consisting of 355 feet of fine Nickel wire, 
acts as a “Feeler”’ and constantly measures 
blanket temperature. 

Nickel plays an important role in the 
control box, too. For, with 3 electronic tubes 
used, there are jobs that can be done only 
by Nickel...jobs like the anodes, grids, 
supporting rods and lead-ins, which require 
Nickel’s great thermal endurance, strength 
and corrosion resistance. 


‘eel 
/ NICKEL pin ALLOYS MONEL* « “K" MONEL* « “S" MONEL* « “R” MONEL* © “RR” MONEL™ ¢ INCONWEL™ © NICKEL « “L" MICKEL* @ “7” WICKEL™ 


tee) wee *Reg. U. 8. Pat. Off. 
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DUREZ 
PHENOLIC 


Style and performance make this new 
Zenith radio. The wide traverse dial 
and the excellent, rich tone quality 
that make this 1946 model outstand- 
ing are recent developments of Zenith 
engineers. 

Durez phenolic plastics permit its at- 
tractive cabinet design...contribute to 
its physical and electrical qualities. 


Why Plastics ? 


In addition to...and more important 
than...the tuning knobs and cabinets 
which are quite often molded of plas- 
tics, are the vital but “hidden” opera- 
ting parts of radios. 

These unseen items make the differ- 
ence between good and bad perform- 
ance. Many of them are constructed 
in whole or in part of plastics because 
plastics are better suited for these im- 
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PLASTICS... 
INSIDE AND OUT 


portant jobs than any other material. 


Why Phenolic Plastics ? 


Excellent moldability, heat resistance, 
diversity of finish, moisture resistance, 
good dielectric properties...all are in- 
herent characteristics of phenolic plas- 
tics. Add to these their practicability 
for economical mass production, their 
long-wearing, non-warping qualities, 
and you have the ideal material for the 
radio field, where versatility is the 


prime requisite. 


Why Durez Phenolic Plastics ? 


As specialists in the production of 
these most - versatile - of - all - plastics, 
Durez technicians, backed by more 
than a quarter century’s successful 
product development experience, are 
equipped to counsel the design engi- 


PLASTICS THAT FIT THE JOB 


neer wisely on all phases of the molded 
phenolic picture. 

Add to this rich background the more 
than 300 Durez phenolic molding com- 
pounds... each carefully developed for 
a specific purpose...and you can readily 
understand why custom molders and 
radio manufacturers everywhere look 
to Durez for the plastics which fit 
their jobs. 


Experienced Assistance 
Available 


Any aid which the Durez staff can give 
towards solving your plastic material 
problems is available to you and your 
custom molder for the asking. Durez 
Plastics & Chemicals, Inc., 67 Walck 
Road, North Tonawanda, N.Y. &xport 
Agents: Omni Products Corporation, 40 East 
34th St., New York, N.Y 


PHENOLIC 
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Insure Product 


r Performance 
Under All 


Conditions 


TELEVISION 


with 
RANGES _ Permanently 


Insulated 


Rockbestos 


It may be only a few feet of cable in a motor . . . or thousands 
of feet of wire on a big switchboard . . . but if it is Rockbestos 
you can be sure that its impregnated asbestos insulation will 
give your product extra protection against wire-failure. 

In products which develop heat or may be exposed to high tem- 
peratures, Rockbestos wires, cables and-cords can be operated 
continuously at recommended temperatures and voltages with- 
out drying out, becoming brittle, cracking or flowing. Where 
rotting fumes, oil, grease or alkalies increase failure possibilities, 
permanently insulated Rockbestos wires far outlast those with 
other types of insulation because they won’t rot, swell or deteri- 
orate. And where wire-fires are hazards they safeguard equip- 
ment with an insulation that resists flame as well as heat. 


Maintain your product’s reputation by protecting its perform- 
ance. Keep re-wiring, servicing and replacemients down with 
permanently insulated Rockbestos wires, cables and cords. Write 
for recommendations and a catalog. 


ROCKBESTOS PRODUCTS CORPORATION 
825 Nicoll St., New Haven 4, Conn. 
From these three basic 


constructions 125 permanently 


The Wir e with P er manent Insulation insulated wires, cables and cords have 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ; been developed to give long-lived, trouble- 
ST.LOUIS LOSANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. free performance. 
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To the engineer or manufacturer who is always seeking 
ways of improving his product, we suggest a consideration 
of glass as a construction material! 


DESIGNED TO SOLVE 
SPECIFIC PROBLEMS 


The illustrations on this page show examples of Kopp En- 
gineered Glass developed to meet widely differing-specifi- 
cations. It is readily apparent that these are not “‘shelf’’ 
items. For example, the small bead at the top of the page 
meets strict dimensional specifications, has a slight taper, 
and its coefficient of expansion matches that of the metal 
with which it is used. The glass ring in the second illus- 
tration combines a high degree of light transmission, close 
control of light rays, and high mechanical strength. 

Glass offers many desirable characteristics such as 
corrosion resistance, smooth surfaces, transparency and 





light transmission, hardness, abrasion resistance. In addi- 
tion, Kopp Engineered Glass can be made to provide high 
strength, impact resistance, thermal shock resistance, ‘and 
other desirable qualities. 

If you are looking for ways to improve your products 
we suggest that you investigate glass. 


KOPP GLASS °<. 


SWISSVALE, PENNSYLVANIA 


Write for this informative brochure 
on modern industrial glass. 
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PLANT 1 


ADMINISTRATION BUILDING 


~ Jack & Heintz builds for the Future 


These are the eight modern buildings of Jack & Heintz Precision Industries, Inc. 


But the important part of Jack & Heintz can’t be shown in any picture— 
it is the engineering precision, the manufacturing skill that enabled these 
eight plants to turn out millions of precision products at production-line 
| speed and economy. These same qualities are evident today in Jack 

& Heintz motors, magnetos, bearings, starters, generators and 
gauges. And they will mark the new products this com- 
pany will soon announce. Jack & Heintz Precision 


Industries, Inc., Cleveland 1, Ohio 
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When the Armco salesman sends your 
order for special-purpose Electrical 
Steels to the Armco mills, he sets in 
motion a complete chain of “Quality 
Controls.” 

For more than 20 years supervisors 
at Armco have referred to these 
special prescriptions as “Q.C:” A few 
years ago this program was supple- 
mented by the use of control charts 
and statistical analyses. 


Summed up quickly this is what 
Armco “Q.C.” means to you: You get 
the one right steel for the electrical 
products and equipment you make. 


STARTS WITH SALESMAN 


The salesman indicates the kind of 
Electricat Steel you want—for what 
purpose it will be used and how it 
will be fabricated. Frequently he will 
ask for blueprints and other informa- 
tion about your application. 

This is the reason: Back of him 
metallurgical and operating supervi- 
sors are ready with the “follow- 
through” to help insure Quality Con- 


trol for the special-purpose sheets and 
coils you buy. They weigh and sift 
requirements . . . determine the cor- 
rect annealing and the sequence of 
operations that will give your sheet 
steels the electrical properties they 
need. Previous orders and similar ap- 
plications are studied too. 

All these data go on a routing card. 
From open-hearth to shipping depart- 
ment, this individual card accompa- 
nies your order. It is your assurance 
of a high “Q.C.” in the Armco special- 
purpose Electrical Steels that go into 
the products bearing your name. The 
American Rolling Mill Company, 
3451 Curtis Street, Middletown, Ohio. 


Export: The Armco Internationa: Corporation 


THE AMERICAN ROLLING MILL COMPANY 
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Get Protector 


Against Atmospheric Hazards With 
One of CENTURY’S 4 Kinds of Motor Frames......: | 





dequate protection against practically any destructive 
atmosphere is assured by one of the four kinds of con- 
struction available on Century modern industrial motors. On 
your job, the right pro- 
tection for the vital parts 
of Century motors as- 
sures long life and trou- 
ble-free performance. 


1 Century Form J, open rated, 

general purpose motors 
he RM ea 
Cee aU ee 
Because the upper half of the 


PPT ia] lod Tt) abel tlilMie- lit Mt Meat Y ts: Mc lal 


tion hi ” Pgh 
give you hi all Tatu lime liter and drip 
rok ey 


pe Prat) the) ping liquids cannot fall into 
the motor. 


down 
Peo Pe) Lhe 








Form J — General Purpose 
Application 


< 
Splash Proof Protection 


n addition, special Century insulation 
\ « TEFC—Protects Against may be provided for installations where 
Destructive Dust, Grit, the atmosphere is heavily charged with 

Powdered Materiile corrosive or otherwise acid, alkali, or 
other destructive fumes. 

























} 

| 

These protective Century motor fea- 
tures may be combined with a wide range 

of motor types and sizes to provide a per- | 

aia fect combination for nearly any applica- 

Century ExP!° og oe tion. Century motors are built in sizes | 

ry er A from 1/20 to 600 horsepower. 








tors ore AT. hina ) — Specify Century Motors on all your 
oo PTT) tiki ee electrically powered equipment. Engi- 

Pe > neered to the functional characteristics 
charge ‘ie | | of the machines they drive to assure top 


Pye haa performance—Century Motors are a vital 
FF ee hanced .. many factor in producing a better product at 
ts held in Pee - = + ~*~} _ a iower cost. 


or 


suspension. 


CENTURY ELECTRIC CO. 


1806 Pine St. St. Louis 3, Mo. 
Offices and Stock Points in Principal Cities 









a Explosion Proof 
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P-3 Voltage Tester menu- 
fectured by Industrial la- 
strument, oe ity, 


o states Industrial Instruments, Inc., manufacturers of the volt- 
age breakdown tester shown above. This device is used for 
testing high-voltage breakdown of materials and components. 


HEINEMANN 


MAGNETIC CIRCUIT BREAKER 


s construction of HEINEMANN Mag- 
: Circuit Breakers provides for posi- 
tive protection of all: types. of scientific 
equipment ... they are compact and 
easily installed, entirely magnetic and op-_ 
erate instantaneously on short circuit or 
s overload while a time-delay dos : 


3 Sek we HEINEMANN Single-pole 
The wap cne guteieo eS ‘ ee Auxiliary ea — 
ther with engineering a : “ volt Co 
to may help to solve 
your : 
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24 Technician 
testing ten- 

sile strength 

of American 

Se Phillips Screws. 


| Re-Testing-- 
and Testing again 


a ia? 3 ea the 
“INFORMATION CENTER’ 
| determines the *right 


AMERICAN PHILLIPS SCREW for your job 


The *right American Phillips Screw for your job is more than just a type of screw 
It’s the predetermined combination of type, size, metal, head, and finish which best 
meets tests approximating the requirements dictated by your assembly methods, 
and by the service conditions your product has to meet. 
Here in American’s Engineering Research Laboratory is all the equipment and 
experience to pre-design any screws you need for any job. Here engineers and 
trained technicians work with the most modern machines for testing physical 
strengths, and resistance to heat, corrosion, electrolysis, wear and vibration. 
Here are optical comparators, measuring machines, and also special equipment 
designed and developed right in the laboratory. 
This is the “Information Center” on any fastening problem. And from it you 
will get engineered, metallurgical advantages over and above the basic advan- 
tages of American Phillips ‘Screws ...ease and speed of handling... self- 


L-WINGED DRIVER a : — aligned power driving . . . protection against burred heads and slashed 
aren Tare work-surfaces. So write today, free of obligation, to: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago I: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN({|77 
PHILLIPS Soom 2° 


Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
SOLD THROUGH INDUSTRIAL SUPPLY DISTRIBUTORS 
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“BEHIND THE SCENE 


there’s a Torrington Air Impeller 


Today, brooders have taken over 
the mothering of chicks, and they 
do a better job than the hen. Here, IMPELLE RS 
as in countless other applications, for every purpose 
Airistocrat Quiet Propeller Fan Torrington Air Impellers help 
Blades, for free air or pressure ; beats 
applications, are now available make the process practical. Warm * 
nie is air is circulated throughout the brooder, providing an even 
temperature that lessens crowding, decreases mortality. Healthy 
chicks mean higher profits to the poultryman. 
Many, many other products are being made more efficient 
or more convenient by using forced air circulation. How about 
Airotor blower wheels are made your product? We'll be glad to assist on your problem and help 
of steel or aluminum, single or 


ductile whith, in 0 Whe ante you select the proper fan or blower wheel. Write us at 62 Franklin - 
on OF a. Street for a free copy of the Air Impeller Specification Sheet. 


™ LOR IRIN Git OWN 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


ELECTRICAL MANUFACTURING 













Seamless and Lockseam Cathode Sleeves for 
radio tubes are of prime importance to rela- 
tively few companies —those who manufacture 
the tubes themselves. However, the statements which follow affect the 
radio industry in general. 

Over the years, The Electronics Division of Superior Tube Company 
has been a major producer of Nickel Cathode Sleeves. With the cooper- 
ation of a number of radio tube manufacturers, sleeve designs, produc- 
tion tolerances, and metallurgical requirements have been standardized 
to a degree which points the way for further directed effort along the 
same lines. 

This ‘meeting of minds” has given the industry something to hold 
fast to: it has defined and clarified specifications; it has enabled price 
reductions to be made; it has accelerated deliveries; it has simplified 
assembly techniques. In addition, it has given the developmental lab- 
oratories at Superior Tube Company, in conjunction with standards 
committees, raw material suppliers, and radio tube manufacturers, the 
opportunity to improve and predict the quality of cathode sleeves on a 
mass-production basis. 

The Electronics Division of Superior Tube Company foresees even 
greater benefits to be derived from standardization in the future. The 
experimental and manufacturing facilities of The Superior Electronics 
Division are devoted exclusively to the production of still finer ‘electronic 
grade’ tubing, at still lower costs, for the ultimate benefit of every 
member of the radio industry. 
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Use! TUBE COMPANY 


ELECTRONICS DIVISION 


Post Office Drawer 191 © Norristown, Pa. 
Telephone. Norristown 2070 
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NEW ENDURANCE 


How can you be sure that a limit switch will 
trip at the same point a year, two years, even ten 
years from the day you installed it? Easy! Just 
specify one of these new G-E switches. Then you 
know you're getting a precision switch that will 
perform accurately within plus or minus 5 mils, 
even after millions of operations. 


TECHNICAL DATA for 


G-E LIMIT SWITCH 


CR-9440J1 


Lever lengths 
loves Travel 


(Lever is adjustable in 3-degree incre- 
ments by loosening screw and rotat- 
ing to desired position.) 
Torque required for: 
Contact operation 
Overtravel 12 in. Ib 
Contact unit — Single-pole, double-throw. Con- 
tacts are double-break. 
Enclosure—Oil-proof construction for machine 
tool and similar applications. 
Mounting data—Conduit diameters, 3% in. and 
Ye in. Switches can be either base mounted or 
side mounted, Knockout in base plate opposite 
wiring cavity is provided for back wiring. 


GENERAL 


NEW PRECISION 


in this 


G-E limit switches 


That's because G.E. has completely redesigned 
its limit switches to resist the mechanical wear 
that invariably changes tripping points. Every 
component part in the snap-action mechanism 
has been case hardened to reduce wear and give 
sustained accuracy over a long period. The con- 
tacts are of fine silver and an ultra-fast, positive 
make-and-break action is provided by the load- 
and-fire switch mechanism. Every switch is made 
for long, hard, service. 


BUILT-IN VERSATILITY! 


The unique features of these neat-looking limit 
switches enable you to adapt them to widely vary- 
ing conditions of installation. (See panel at left 
for technical data.) Though small and compact, 
they are nevertheless easily installed. They help 
keep your machine tools, conveyors, and other 
automatic equipment truly “‘automatic” by stay- 
ing on the job without fuss or bother. 

Complete dimensions, installation data, etc. 
are now available. Check “Limit Switch Data” 
on the coupon. 


AO Os eae 
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TIMELY HIGHLIGHT 


NE Ww midget 
LIMIT SWITCHES, TOO 


They're only 3% in. x 1% in. x 1% in. 


These tiny units are only half the size of ordinary 
limit switches — yet they'll do a man-sized, high- 
precision job for years without showing signs of 
mechanical wear. Use them where mounting 
space is tight. The heads are interchangeable for 
roller lever, push rod, or plunger operation and 
can be rotated in 90-degree increments with re- 
lation to the switch body. Enclosures are oilproof 
for machine tool application. The contact_unit 
is single-pole, double-throw with fine silver, 
double-break contacts. You'll find ample room 
for wiring them with convenient screw terminals. 
Mounting holes are located on the back and side 
for mounting in any position. 


Roller-lever operated 


Complete operation of con- 
tacts made by 20-degree rota- 
tion of lever in either direc- 
tion. Overtravel of 15 degrees 
in both directions is pro- 
vided. Connection conduit 
diameter is half-inch. Torque 
of 1 in. lb operates lever. 


Push-rod operated 
from top 


Movement of push rod required 
to operate contacts is 0.050 in. 
Overtravel of 3 in. is provided. 
Operating force of 134 lb nec- 
essary to operate push rod. Con- 
nection conduit diameter is half 
inch. Also available with roller 
in end of push rod. 


Push-rod operated 
from side 


Same’ specifications as push- 
rod operated from top type, 
except operating force of 4 Ib 
actuates push rod. Overtravel 
of 4 in. is provided. 


WHEN 
A SHAFT 


Wherever you want to transmit motion between 
points and a mechanical device won’t do because 
it’s too complex or the distance involved is too 
great, let a selsyn system do the job electrically. 
General Electric makes power selsyn transmitters 
and receivers as well as indicator selsyns with a 
response accurate to plus or minus 5 degrees; 
high accuracy units, to 1 degree. Ask for data 
on indicator selsyns and on power selsyns. 


CABLE THAT HAS 
TO BE GOOD! 


Flamenol, Style 

FL, G-E’s famous 

low-voltage cable, 

encounters so 
; many different op- 
' erating hazards in 
its applications 
| that it has to be 
good to stand up. 
And it does! It’s 
' practically im- 

mune to cutting 
oils. Battery acids, mild alkalis, and other chemi- 
cals won’t harm it. Also, Flamenol cable is flame- 
resistant. Its small diameter saves space, it pulls 
through ducts easily, and it strips freely. It has 
a tensile strength of 2000 pounds per square 
inch. Manufactured to ASTM Standards D734- 
43T. Check Bulletin GEA-3280A for details. 


Please 
Limit Switch Date : 
Indicator Selsy" Dato - 


t 
Power Selsyn DO ~ a 


Flamenol Coble 


i 


ning electric” 


Scent oe 


1" find “every! 


the Genero! Electric 


City 
for machi nery 


section. 
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MAXIMUM CLAMPING POWER 
CUTS LEAKS...LOSSES...REPLACEMENTS 


For maximum clamping power on hose lines 


where you want to cut leaks... reduce losses 
..and eliminate costly replacements—specify 
Diamond G Hose Clamps. For connections in 
automotive, pneumatic, hydraulic, electric, 
marine, railway, and other applications, they 
are the economy clamp for every industrial use. 
Diamond G Hose Clamps have been de- 
signed, developed, and proved in service to 
be the ideal clamp where low cost and high 
operating efficiency are the key factors. 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 


Each and every Diamond G Hose Clamp is 
rust proof for protection and long life under 
all operating conditions. The “captive” nut, 
guarded by sturdy flanges, assures a positive 
tight grip. Heavy duty reinforced shoulders, 
plus powerful spring action provide uniform 
pressure and grip around the circumference. 

Whatever your need in hose clamps, Dia- 
mond G has the answer for you. A complete 
range of sizes for delivery of air, water, gaso- 
line, oil, and chemical. For full details write— 


MANUFACTURERS OF 


S 


DIAMOND <> PRODUCTS 


*« FLAT WAS AMPINC e SPRINGS « e« HOSE CLAA * SNAP AND RETAINER RINGS 
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PACKARD 
SUNLIGHT MOTORS 


Packard has never sacrificed 
production standards to increase 
production schedules—and Packard 
never will. That’s why, right now, 
you may have to wait your turn for 
Packard Sunlight motors. But you 
can be sure that every Packard Sun- 
light motor delivered lives up to 
the Packard reputation for quality 
and performance. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors . . . washing machines ... power-driven 
bench tools ...ironers...milk separators...milking machines... furnace blowers... 
stokers...oil burners... water pumps... ventilators ...and many other applications. 


DEPENDABLE APPLIANCE MOTORS FOR TWENTY-NINE YEARS 
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_ li Plevigtas 


-lighting,” designs painted or engraved on a 
t of PLExicLas and lighted from one edge, stand out 
brightly illuminated. The rest of the sheet remains dark. 


The color combinations possible with edge-lighted 
designs are almost limitless. The color of the light source 
and of the background behind the PLexictas sheet may 
be varied. The design itself and the PLexicuas edge at the 
light source may be painted in different colors. Different 
sections of the edge may be differently colored. The light 
source may rotate to present constantly changing colors. 


Vary color of background 
behind the Piexicias (A) 
. . « the design on the 
Prexicras (B) . . . the edge 
of the sheet (C) . . . the 
light source (D). 


Message painted on the PLEXIGLAS 
in same color as background can 
scarcely be detected in this un- 
lighted. sign. 


FASTEN 
SEAT BELTS 


As soon as sign is edge- 
lighted, message appears in 
aula letters against sub- 
dued background. 


a sheet of edge-lighted 

design has been painted (or 

paint ngraved in combination), is placed against 
a background of paper or other material. 

When the sheet is edge-lighted, the design glows, 
while the background loses prominence. When the light 
is turned off, the background becomes prominent, while 
the design on the PLExicLas is almost invisible. 

This arrangement has been employed in home decora- 
tion; hence the term “radiant-wall”’. There are, of course, 


many other potential applications. In signs, for example, 
the message may be painted on the PLexicLas in the 
same color as the background behind the PLEexicLas. 
When the sign is unlighted, the message is practically 
invisible. Under edge-lighting, the wording stands out and 
the background becomes subdued. 


This treatment has been employed to good advantage 
in such applications as the “Fasten Seat. Belts” signs in 
airline transports, and is obviously capable of much 
broader development. 


PLexicias is a trade-mark, Reg. U. S. Pat. Off. 


MOR ee oe. NON 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 





Spectacular effects can be obtain 










in certain sections of one or more sheets, and fine etching 
or deep engraving used in other sections to vary the 
light intensity. 

The back surface of each sheet reflects more light than 


uae three sheets Of two or more edge-lighted PLexicLas sheets. These 
ofPuexicias, which are three-dimensional effects combine color and light with 
combined into a . i 

“andwich” for three. the diorama-like depth. 

dimensional effects. When three sheets are used, elements of the design 


may be placed on any of the surfaces except the outside 
surface of the top sheet. Color effects may, of course, 
be varied on each of the three sheets. Color may be added 


the front surface—a factor which permits still further 
variation in effects. Changing the distance between the 
sheets opens up other possibilities. 

Again, the effect may be varied by cutting out certain 









Sources ot Illumination for Edge-lighted Yerzo/as 


PLExIGLas is best edge-lighted by a continuous line of light, produced 
at a temperature sufficiently low to avoid warping of the plastic. 
luorescent lamps are ideal for this purpose. Lamp should be 

mounted close to edge of sheet, without actual contact. It should be 
enclosed within a base of suitable material such as wood, metal or 
black PLexicuas having a slot through which the edge of the PLexicias 
panel is inserted. Base should be slotted to a depth slightly greater 
than the thickness of the sheet, and edges of slot lined with a light- 
absorbing material. Sheet should: fit snugly into slot. The edge 
ee the light source should be painted opaque white. 

Incandescent lamps-can be used effectively in this manner: A 
series of polished holes are made in the panel near one or more 
edges. Distance of holes from edge should be about the same as 
the radius; distance between holes should be twice the radius. 

Small incandescent bulbs are set into the holes, producing an effect 
very similar to that of a line source of light. With this arrangement, 
all four edges of sheet should be palitted opaque white. 


Note: Line filament bulbs are nét generally recommended for 
edge-lighting PLexicLas, because of the amount of heat generated. 


aa 


Only Rohm & Haas makes /Yexjg/as acrylic piastic sheets and molding powders 


COMPANY 


Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 


sections of a sheet entirely. Light will then escape from 
all around the cut, and by coloring the edges of the 
- cut-out, the light may be of any desired shade. 










ft. 


While the edge-ligh 
some of the most strik 
its other properties ar 
its outstanding advan 
tions of temperature or 
ance, and chemical inertness. 

For technical assistance in applying these properties of PLEXIGLAS to 
any of your design problems, call or write our nearest office: Philadelphia, 
Detroit, Los Angeles, Chicago, New York. Canadian Distributor: Hobbs 
Glass, Ltd., London, Ontario. 


acrylic plastic, 
engineer. Among 
ity under adverse condi- 
exposure, light weight, shatter-resist- 


WASHINGTON SQUARE 


PHILADELPHIA 5; FA. 
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THESE BOOTS ARE YOUR SIZE. Hang your 
business clothes and worries in a closet. Step into these 
magic boots and wade into the surging freshness of a sylvan 
stream — leave your troubles to Macallen. For wherever Mica is 
used, Macallen is the reliable and dependable source of supply that 
relieves you from all uncertainty. 
If you make motors or generators, switches, condensers or anything 
that requires Mica in any form — then Macallen will solve your prob- 
lems for you. Because Macallen represents over half a century of 
working with Mica. Macallen has the vast resources, the wide tech- 
nical knowledge and the physical equipment that is essential. Step 
into these boots — leave your troubles to Macallen. 


16 MACALLEN STREET—BOSTON 27 
CHICAGO: 565 W. Washington Blvd. © CLEVELAND: 2005 Leader Bldg. 
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Starting-torque of the RA motor 
is very high—at least 34/2 times 
full-load torque for a 4-pole 
40-cycle motor—enabling the RA 
motor to start high-inertia loads. 






Torque output of the RA motor 
remains high during the starting 
period, assuring rapid and 
smooth acceleration of the load. 


When the torque as a repulsion 
motor drops to that of an induc- 
tion motor, the motor is changed 
from a repulsion motor to an 
induction motor by means of on 
automatic mechanism built into 
the rotor. During the pull-in period, 
the torque again rises—to more 
than twice the full-load torque. 

















Full-load torque is reached ar 
96% to 97% of synchronous 
speed. The speed decreases very 
little even under considerable over- 
loads, a highly-desirable charac- 
teristic of the Wagne" type RA 
motor. 







The world over, Wagner type RA repulsion-start 
induction motors are in strong demand—and the 
preference for this type of motor is growing rapidly. 


Fifty years ago, Wagner began building repulsion- 
start induction motors, and notwithstanding the 
development of other types of single-phase motors 
during the past half century, the repulsion-start 
induction type RA is still the preferred motor for a 
wide field of appliances and machines. 


As the chart shows, the RA’s electrical character- 
istics combine the best features of two types of 
motors: the repulsion motor while starting and the 
induction motor while running. 


As a repulsion motor, the Wagner type RA has 


1. a high starting-torque, enabling it to start high- 
inertia loads and accelerate them smoothly, and 


2. the lowest starting-current of any type of single- 


Consult Wagner Engineers on all Electric Motor Problems 


LOCKHEED HYDRAULIC BRAKE PARTS AND 
FLUID...NoRol...CoMaX BRAKE LINING 









Sales and Service Branches: 


Atlanta 3 « Baltimore 18 
Boston 15 « Buffalo 8 
Chicago 16 « Cincinnati 10 
Cleveland 15 «+ Dallas 1 
Denver 2+ Detroit 2 « Houston 
2 «+ Indianapolis 4 + Konsos 
City 8 «+ Los Angeles 15 
Memphis 3 + Milwaukee 2 
Minneapolis 4 « New York 7 
Omoho 2 «+ Philadelphia 8 
Pittsburgh 13 «+ Portland 9 
St. Louis 3 + Salt Lake City 1 
San Francisco 3 + Seattle 4 
Syracuse 2 + Tulsa 3 » Wash- 
ington 5+In Canada: Wagner 
Electric at Leoside, Ontario 
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Percent of Synchronous Speed 


20 30 40 50 60 70 80 90 100 








Typical speed-torque and -current curves of a Wagner Type RA 
repulsion-start induction motor. These curves show how the type RA 
combines the desirable features of the repulsion and induction types of 
single-phase motors, while it at the same time excludes their deficiencies. 


Starting-current of the RA motor is 
lower thon any other type of single- 
phase motor—approximately three 
to four times full-load current. Thus 
light-flicker is negligible when the 
RA motor starts. 


Current-draw decreases rapidly and 
smoothly as the motor accelerates, 
remaining far lower than. that of 
other types of single-phase motors. 


At the change-over point where the 
RA motor is automatically changed 
from a repulsion to an induction 
motor, the current-draw increases— 
but to less than the starting-current 
—and then drops rapidly as the 
motor attains full-load speed. 









a motor, therefore least likely to cause light 
icker. 


As an induction motor, the Wagner type RA has 


3. fairly constant and high operating-speeds at all 
operating loads, even under considerable over- 
load, an 


4. a fairly flat efficiency curve over a wide operating 
range. 


This versatile motor is not only exceptionally 
suited for use on practically every type of motor- 
driven appliance and machine normally utilizing 
eo current, but is also the only choice for 
wide variety of applications. 


For complete information, write for Bulletin 
MU-185, and address your request to Wagner 
Electric Corporation, 6454 Plymouth Avenue, St. 
Louis 14, Missouri. 





AIR BRAKES...TACHOGRAPHS...ELECTRIC MO- 
TORS...TRANSFORMERS...INDUSTRIAL BRAKES 



























































Brutes for Strength 


I Greatest Shock Absorbing Capacity 


of any type single-row bearing. Here’s the secret: Norma- 
Hoffmann Precision Roller Bearings provide full line con- 
tact between rollers and races. That means you get, size 
for size, a maximum area to support shock load. 


A2 Handles Up to 50% Overload 


Full line contact, the design feature of these 
bearings, also provides ample margin for 
severe temporary overloads. 





3 Lowest Coefficient of 


Friction under heavy load of 
any type bearing, plus unsurpassed 
speedability. These important benefits 
are a result of Norma-Hoffmann’s 100% 
machined bronze retainer, precision 
workmanship and short, parallel roller 
design. 


When the going is so 

tough no other anti-friction - 
bearing will stand up—use 
Norma - Hoffmann Precision 
Roller Bearings. You will 
continue to get dependable 
service under critically severe 
conditions of speed, load, shock 
and vibration. These bearings are 
precision-made to unusually exacting 
tolerances and are backed by years and 
years of proved performance. Norma-Hoff- 
mann Bearings Corporation, Stamford, Conn. 


AVI @VANVES Nand fl ZA Fan AVAWRUINI 


Precision Ball, Roller and Thrust Bearings 


FIELD OFFICES: NEW YORK, CHICAGO, CLEVELAND, DETROIT, PITTSBURGH, CINCINNATI, LOS ANGELES, SAN FRANCISCO, 
PORTLAND, ORE., SEATTLE, PHOENIX 
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for phosphorescence, 
too, 


choose 


LUSTR 


New phosphorescent Lustron com- 
bines a new afterglow potency 
of more than double any pre- 
war product ... AND all the im- 
portant, additional qualities of 


Lustron polystyrene. 


Bright Ideas .. . ‘ 

The list of possible applications 
of this superior phosphorescent 
is limited only by the imagination 
of molders and manufacturers. 
Some of the following are already 
in production: door hardware, 


street markers and house num- 
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bers, switch plates, flashlight cas- 
ings, religious objects, premiums, 
light pulls, drawer pulls, sick room 
equipment, costume jewelry, 
stagecraft, telephone dials, clocks, 
signs, handrails, instrument panels 
for radio, motor car and aircraft. 
If you desire additional techni- 
cal information, samples, or coun- 
sel on adapting this phosphores- 
cent Lustron to your products, 
write, wire or phone: MONSANTO 
CHEMICAL COMPANY, Plastics 
Division, Springfield 2, Mass. 


Chemical Resistance 
Excellent Electrical Properties 
Low Temperature Strength 
Dimensional Stability 

Low Cost 


Special Phosphorescent Lustron Data: 


After exposure to sunlight or 
other illumination, Lustron 
molded parts glow visibly for 
six to eight hours. This com- 
pares to the two or three hours 
life of prewar varieties. 


CHOICE | Available in green, green- 
OF blue, blue and bright blue. 
COLORS | Daylight colors: green to gray. 





*Lustron: Reg. U.S, Pat. Off. 


MONSANTO 


PLASTICS 


SERVING INOUSTRY,..WHICH SERVES MANKIND 

























The Alloy you want 


in the Shape you want- 


You get new freedom of design with Solar Precision Cast- 
ing. Small, intricate parts are precision cast to such close 
dimensional tolerances that many machining operations can 
be eliminated. Hard metals and the new heat, chemical, and 
corrosion-resisting alloys—which cannot be machined or 
forged—can be Solar Precision Cast. 


Over 5,000,000 pieces have already been produced by 
Solar Precision Casting. Solar engineers will be pleased to 
study the application of precision casting to your product. 
Send prints and specifications to our Engineering Research 
Department for recommendations and quotation. 


SOLALE 


PRECISION CASTINGS 


A DIVISION OF SOLAR AIRCRAFT COMPANY 


1808 Grand Ave. 60 E. 42nd St. 
Des Moines 5, lowa New York, N. Y. 
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LESS MACHINING 
NECESSARY on 
this Aircraft Part 


This part, made of aircraft quality steel, was for- 

merly produced in two pieces—as a socket and 
insert. With Solar Precision Casting, the assembly was produced 
as a single piece, reducing weight and providing a much more 
satisfactory design. Most important, the cost of the Solar Pre- 
cision Casting was approximately half the cost of the two indi- 
vidual pieces. 


This is only one of many parts in which Solar Precision Cast- 


ing has produced a better product at a lower cost. Millions of 


such castings have demonstrated their value to industry by re- 
ducing or eliminating machining and making possible more 
desirable shapes in the alloy best fitted to the job. 
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NICHROME* efor winding large MANGANIN for p 


Seeemeeenins, Wheatstone 
value resistors whe actors call for com- Bridges, Decade Resi Boxes, Potentiometers _ 
pactness in design without sacrificing dependa- and National Bureau of Standards type resistance. 


standards which require fixed stability and con- 
stant resistance under normally variable operating 
conditions and negligible thermal e.m-f. against | 
copper. 


bility. Available in all shapes and sizes drawn 
down to the extremely fine gauge of .001” 
diameter—67 miles to the pound. 


Also the time-tested standard alloys for all vit- ADVANCE® for winding precision resistors used 
reous enamel resistor requirements due to the 
complete absence of occluded gases. NICHROME 8. A : 
: In finer sizes its negligible temperature co-efficient 
V is particularly recommended: when a more : 
constant resistance at variable temperatures is of resistance (+.00002) combined with high re- 


specified. sistivity makes it the most desired alloy for this use. 





in electric meters and laboratory testing devices. 





i ~ oS a 

in addition to these we man- 
ufacture over] 80 different 
electrical heat and corro- . 
sion-resistant biloys. If your 
resistance reqbirements are 
different tell gs about them 
and depend on it...Driver- 
Harris will develope the 
alloy best suited to your 
specifications. 


Nichrome is made only by 


Driver-Harris 


COMPANY 
HARRISON . NEW JERSEY 


BRANCHES: Chicago © Detroit * Cleveland * tos An * Son Francisco ¢ Seattle 





‘Trade Mark Reg. 
U.S. Pat. Off. 





DESIGNING FOR 
DIE CASTING 


In designing die castings, never specify tolerances closer than are 
essential to meet requirements since it may cost much more to 
hold close dimensions than to allow them to come within some- 
what wider limits. 

Where close tolerances are essential, however, the die casting 
process is capable of doing a quite remarkable job. An outstanding 
example is the above zinc alloy die casting used in communica- 
tions equipment. The tolerances shown on the drawing are all 
as-cast—and all critical holes are cored to tapping size! Each 
casting is checked in the special fixture illustrated to make certain 
that all dimensions are within the limits specified. 

For zinc alloy die castings, the minimum tolerance—as-cast—is 
usually t+ .001” per inch where the dimension is within solid parts 
of the die not having relative motion. Where the dimension is 
across a parting, or between parts of the casting formed by mov- 
able cores or slides, wider limits should be specified or provision 
for machining must be made. 


» Additional data on tolerances and other design considerations 

hie will be found in our booklet “Designing For Die Casting.” To 

: . insure that you will get the most from your die casting dollar, 
ask us—or your die casting source—for a free copy of this booklet. 


m> FOR DIE CASTING ALLOYS THE NEW JERSEY ZINC COMPANY, 160 FRONT ST., NEW YORK 7, N.Y. 


The Research was done, the Alloys rer , loped, and most Die Castings ere based 
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More Power to the Home 


ANUFACTURERS of home appli- 
ances have much to gain by any 
efforts the public utilities may make to in- 
crease their load factor. Interdependence 
of power generation and electrical product 
manufacturing and sales should be obvious. 


Elsewhere in this issue, the point is clear- 
ly demonstrated in the example of the elec- 
tric range. Assuming that a million ranges 
could be produced and sold in a year, a 
whole cycle of interrelated manufacturing 
activities starts, from the production of 
power generation and distribution equip- 
ment to the manufacture of a wide variety 
of component parts. With an expanded 
market visualized, new producers are at- 
tracted into the field. Design is stimu- 
lated, since the newcomers obviously must 
offer novel features to compete against the 
established manufacturers. 


Appliance manufacturers and public util- 
ities have worked together for years to 
stimulate interrelated sales of power and 
equipment. The home itself is now pic- 
tured as a complete electrical appliance that 
can be plugged into the distribution sys- 
tem. That appliance is becoming more 
complete each year. The current idea of 
the electric kitchen represents an expand- 
ing market for the appliance maker and a 
challenge to the designer of such equip- 
ment, including electric dishwashers and 
power-driven disposal units, which may 
ultimately become as commonplace as elec- 
tric refrigerators and ranges. 


In the laundry, the housewife will want 
to replace her clothes washer with an auto- 
matic cycle washer, with a rotary drier be- 
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side it. Compare the number of producers 
of automatic washers today with the lone 
contender in 1938. The same situation ap- 
plies to food freezers. 


Air conditioning was the big idea that 
was going to. pull the country out of the 
last depression. It didn’t materialize in 
anywhere near the volume of business ex- 
pected, even though the term was applied 
to any system from a circulating fan up to 
full fledged units that combined heating, 
cooling, and humidity control. 


Today, air conditioning is being strutted 
forth in a new dress—reverse cycle refrig- 
eration or the heat pump. The idea of 
switching the evaporator and condenser 
units of a refrigerating system to alter- 
nately produce cold or heat is not new. 
What is new is the practical conception of 
a packaged unit such as the one pictured 
on the cover of this issue of ELECTRI- 
CAL MANUFACTURING and described 
in the following pages. The economics of 
the system is established by the fact that 
reversing the cycle permits the release of 
more thermal energy than is supplied in 
equivalent electrical power, thus making 
electrical heating directly competitive with 
heat obtained from fuels. 


It is not surprising to find that the utili- 
ties have hopped on this band wagon and 
are beating the drums of publicity to create 
new, year-round loads on their systems. If 
the idea takes hold, new producers will 
spring up and a vast new market for mo- 
tors, controls and other electrical compo- 
nents will be created. More power to them. 








Reversed Heat-Engine Cycle Used 


in Packaged Air-Conditioner 


* Automatic heating and cooling, as well as humidity control, 
cleaning and circulation of air, are functions performed by 
new compact unit designed for homes and commercial buildings. 


G. E. CLANCY 


Physicist and Consulting Engineer 
Drayer-Hanson, Inc. 


YSTEMS of heating and cooling which are some- 
times referred to as reversed-cycle refrigerating 
machines do not actually operate on a reversible 

refrigerating cycle. The points of heat absorption and 
heat rejection may be reversed, however, but the cycle 
itself always remains the same: Actually, such machines 
operate on a reversed heat-engine cycle. They are some- 
times called heat pumps or heat intensifiers. 

The second law of thermodynamics and Carnot’s 
principle state that the maximum power which can be 
generated by a heat engine cannot exceed the ratio of 
the difference between the temperature of the source of 


Fig. 1—End view of the unit; two I-hp motors at top 
drive air-circulating fans; ducts and heat-transfer 
headers and coils in center; electric controls at bot- 
tom; the definite-position motor with a servo-function 
in controlling operation, is shown at bottom, left. 
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Drayer-Hanson, Inc., is one of the pioneers in the 
manufacture of extended-surface cooling and heating coils. 
It has developed such improvements as silver-soldered 
joints, injection liquid distribution, extended surface for 
low-temperature cooling, evaporative condensers, water 
coolers and aircraft exhaust heaters. Its first reversed- 
cycle refrigeration system was built over ten years 
ago, with an extended fin surface. In 1938 the first 
factory-made package unit was built for the Southern 
California Edison Company. It is still in operation. Its 
present-day counterpart, described herein, provides all 
six functions of air conditioning, automatically: heating, 
humidifying, cooling, dehumidifying, purifying and circu- 
lation. The illustration upon the cover of this publica- 
tion shows Model 500 of this product with some of the 
enclosure removed. The details visible are described in 
captions for Figs. 1 and 4 herein. 


heat and the temperature of heat rejection, to the abso- 
lute temperature of the source. Hence the amount of 
electricity delivered is seldom as much as 25 or 30 per 
cent of the heat of combustion of the fuel burned to 
produce it. In the case of hydroelectric power the pic- 
ture is not usually much better as concerns the cost of 
electricity on account of high fixed charges. Thus it 
would appear that the cost of heating with electricity 
would be much higher than with the use of direct com- 
bustion of the fuel at the point of demand for heat, and 
such is usually the case when resistance heaters are 
used, even though the conversion of electricity to heat 
is essentially complete. 

When the heat engine process is reversed the ratio of 
performance is reversed and the heat equivalent of power 
required is in inverse ratio to that of the direct heat- 
engine cycle described above. The energy required to 
lift (or intensify) heat from one level: to a higher is in 
a similar ratio—the ratio of the absolute temperature to 
the temperature increase. Due to the comparatively 
low temperature lift, this ratio (heat delivered to power 
input) will be about 3 to 5. Consequently the heat re- 
alized per kilowatt is about that of the fuel which was 
burned to produce it. Furthermore, the fuel may be 
purchased and utilized in large lots by the power gen- 
erating plant more advantageously than by an individual 
combustion heating plant. The energy is more easily 
delivered and distributed over the power transmission 
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Fig. 3—Longitudinal cross-section of the switching 
valve; high-pressure refrigerant from the compressor, 
entering at top center, is switched to the right or left 
according to the position of the piston assembly within 
the valve cylinder. 


system than by vehicles or pipes. Hence in most loca- 
tions the cost of energy for heat intensification need not 
be higher than the cost of fuel for combustion heating. 

Because the system is reversible in application, it is 
a,summer cooling system as well as a winter heating 
system. It may be flexible and versatile, changing auto- 
matically from one phase to the other as demanded by 
the weather and other controlling conditions. In the 
spring and fall such systems frequently heat for a few 
hours in the morning, ventilate a few hours, then cool 
part of the afternoon. To provide such regulation in 
the combination plant of small size, which uses com- 
pression refrigeration and combustion heating, is usually 
difficult and complicated. Thus we may conclude that 
reversed-cycle air-conditioning systems are economically 
sound—and unusually satisfactory to the user, having 
a desirable amount of flexibility and automatic response 
to anticipate any requirements which may exist at vari- 
ous times or with variable weather. 

For large projects it is usually advisable to employ 
some secondary heat vehicle, such as water, up to the 
point of heat or cold utilization such as blast coils and 
fans at various locations in the building. Likewise, 
most of the large projects (over 50 tons refrigerating 
effect) have so far used water either from wells or other 
convenient sources for heat absorption or heat disposal, 
as the conditions may require. 

In many localities it is preferable to use outside air 
as the medium of heat absorption or rejection. This is 
particularly true in climates where the heating and cool- 
ing requirements are about the same in amount—where 
the winter temperature does not fall below 0 F and 
where water is scarce, éxpensive, difficult to dispose of, 
or hard or muddy. 

There are many localities where water can be used; 
in which case operation with an outside temperature of 
—20 F is feasible if the water available is never below 
40 F. In any such cases the water temperature must 
never be too high or too low and it must be cheap with 
ready means of disposal. 

The Airtopia unit as now built by Drayer-Hanson 
utilizes air direct on both phases; water-actuated units 
will also be available soon. 

In the study and development of blast coils for other 
purposes the writer made certain discoveries which 
seemed very applicable to reversible-cycle systems. The 
most important of these were interlaced dual-tube cir- 
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Fig. 2—Diagrammatic representation of condition of 
the refrigerant in various parts of the system when the 
machine is operating on the heating cycle with outside 
temperature below 74 F; the flow of high pressure 
vapor from the compressor is shown being directed 
into the left-hand coils but is sent into the right-hand 
coils by the switching valve when machine runs on 
the cooling cycle. 


cuits each for a different purpose with continuous cross 
fins common to both circuits. Calculations and tests 
were made on such blast coils and the basic scheme and 
principles of performance were studied. Also, the most 
economic balance and proportioning were worked out. 
In this process a number of other new ideas were de- 
veloped, such as the use of a blast coil, a fresh air pre- 
heater, liquid refrigerant sub-cooler for the heating 





Fig. 4—Side view of the opened cabinet, showing the 
outside air intake across the center and the compressor 
and motor below; at left of the compressor is the 
switching valve which controls flow of high-pressure 
vapor; left of that is the refrigerant receiver. 
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Fig. 5—Schematic diagram of the definite-position 
control motor and program switch; HS is heating-cycle 
switch, CS cooling-cycle switch, and FS indicates fast- 
and slow-speed contactors for the compressor motor. 


cycle, a vapor-actuated switching valve requiring only 
two very small-size solenoid valves instead of two or 
more large ones, and an improved refrigerant jet-type 
condenser which permits a large mass flow in the tubes 
with circuits short enough to avoid flooding of any part 
of the circuit with condensate. A control system and 
circuit was developed to make the unit fully automatic. 

A pilot model was then built and installed at the Los 
Angeles office, 767 East Pico Boulevard, (this space is 
now .occupied by Airtopia Distributors, Inc.). The in- 
struments were precalibrated and the unit charged at 
the Drayer-Hanson plant where it was built. It was 
moved in and connected to the ducts and electric service 
on Saturday with the time clock set to start the machine 
Monday morning. When the occupants of these offices 


(i) Humidifying 


Outside Heating 
air fan cycle 
motor switch 
Starter 


wo Cs Blue indicator hight 


—--- Solenoid valve 


Figs. 6 (above) and 7 (below)—Diagram of electrical 

connections in heating and cooling cycles, showing 

how the operation of other functions is dependent on 

starting of fan motors; solenoid valves control flow of 

high-pressure refrigerant through the expansion valves, 

operating in coordination with the switching valve 
shown in Fig. 2. 
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came to work Monday morning the conditions in the 
occupied space were essentially ideal and have remained 
so ever since. (The machine was installed in October, 
1945.) <A week after installation, extensive tests were 
made and the actual performance proved astonishingly 
close to the predicted performance. To date no changes 
or service have been required, though recently some of 
the components have been removed for inspection to 
confirm the soundness of the apparatus used in the pres- 
ent production model which has a much neater appear- 
ance but is still basically the same. 

The capacity, both heating and cooling, averages from 
10,000 to 14,000 Btu per kwhr input to the compressor 
and outside air fan. (It is assumed that the operation 
of the ventilating fan would be required with any mod- 
ern type of system). Or we might say that the capacity 
in about 10,000 Btu per hour per horsepower installed. 

The units are now built in four sizes :— 

Model number 300 500 750 1000 
Compressor motor hp 3 5 7% 10 
Outside air fan motor hp oN 1 1Y% 2 
Conditioned air fan motor hp % 1 1% 2 

All models other than No. 300 are equipped with 
two-speed compressor motors which, when the require- 
ments are light, runs automatically on half speed. The 
control system functions as described in the following 
paragraphs. 

The conditioned air fan is always running when the 
plant is in operation. The control circuits are energized 
with the starting of the ventilating fan which in turn 
is started and stopped by an electric clock provided with 
a Sunday-omitting pin that may or may not be used 
according to the requirements of the job. A thermostat 
with its temperature-sensitive bulb located in the return 
air stream controls the operation of a reversible motor 
and gears to permit rotation of the driver shaft 180 deg. 
The motor is of the shaded pole type with the shading 
windings connected to the two points of the thermostat. 
The rotation of the motor operates a rheostat which 
supplies energy to a small solenoid that, in turn, exerts 
pressure against the normal movement of the thermo- 
stat arm—so that for any temperature within the range 
of the thermostat the motor assumes a definite position. 
The thermostat and thermostat motor operate on 24 
volts, supplied by a transformer connected to the control 
circuit and hence de-energized when the ventilating fan 
is not operating. (Fig. 5.) 

The thermostatically operated control motor is pro- 
vided with adjustable cams which operate switches for 
cooling or heating, and for change from low speed to 
high speed operation. As the control motor turns in the 
direction calling for cooling, one of these switches closes, 
thus starting the ventilating motor which in turn starts 
the compressor motor on low speed. The compressor 
motor is provided with pressure-sensitive cutouts in the 
control circuit to protect against operation at excessively 
high or low pressures. At the same time the closing 
of the switch energizes the solenoid valve supplying 
liquid refrigerant to the cooling coil and a small solenoid 
pilot valve controls the operation of a high-pressure, 
vapor-operated switching valve which directs the vapor 
discharged from the compressor to the proper condens- 
ing circuit. 

Should the operation at low speed be insufficient to 
correct the temperature in the conditioned space, the 
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control motor will turn farther in the same direction, 
making contact with another switch that turns the com- 
pressor motor to high speed. It will operate at high 
speed until the thermostat is so satisfied that it stops 
the entire cycle except for the operation of the outside 
air fan. Thus the compressor motor always starts at 
low speed, afterward going to high speed if conditions 
require it; but it will not switch back to low speed until 
after it has been brought to a full stop, either by the 
thermostat being satisfied, by a power interruption or 
through manual control. 

When the thermostat calls for heat the process is 
identical except that the solenoid supplying liquid to 
the other evaporator and the solenoid pilot of the switch- 
ing valve are energized instead of those used on the 
cooling cycle. 

Connected in parallel with each set of solenoids are 
pilot lights (Figs. 6 and 7) to indicate the cycle on 
which the machine is working, and two motor-driven 
rotary disk humidifiers—the one on the heating cycle 
supplying moisture to the conditioned air stream from 
water extracted from the outside air by the heat absorp- 
tion coil. When operating on the cooling cycle such 
moisture as may be extracted by dehumidification of 
the conditioned air stream is supplied to the outside air 
stream by the other humidifier, thus improving the 
condenser performance. 
humidification are both thus obtained without either 
water or drain connections. 

Between the start of the heating cycle and cooling 
cycle there is a gap of about 2 F through which only 


Also, humidification and de-’ 


Fig. 8 (left)—-The Airtopia 
air-conditioning unit, show- 
ing the outside air intake. 


Fig. 9 (right) —- Opposite 
side of the Airtopia air-con- 
ditioning unit, showing the 
outlet for conditioned air. 


the conditioned air fan operates for ventilation. During 
operation on the heating cycle, conditions may be such 
that the heat absorption (outside air) coil accumulates 
frost to such an extent that it interferes with the effi- 
cient operation of the machine. Such an accumulation 
of frost will, of course, cause an increase in the pressure 
drop in the stream of air flowing across this coil. A 
switch actuated by a bellows-like device, sensitive to 
this difference of pressure, energizes a definite time 
relay, which in turn energizes a relay so connected that 
the compressor operates on the cooling cycle with the 
outside air fan stopped. Under no other condition can 
the compressor operate unless the outside air fan is 
operating. -In this way the compressor supplies heat 
to the outside air coil to melt the frost from it. 

Since a fixed change in the air pressure differential 
across the outside coil must represent a definite amount 
of frost, the defrosting timer may be set for the exact 
time required for defrosting. Thus the frost is entirely 
eliminated without loss of operating time greater than 
that actually required for defrosting. 

The machine is not in any way complicated from an 
electrical standpoint and its success may be more prop- 
erly attributed to good applied thermodynamics than to 
basic electrical improvements. It is also an outlet for 
the sale of a considerable amount of electrical equipment 
and an excellent builder of desirable load for the electric 
utilities companies. 

Compact, economical, completely automatic heat- 
pump systems in packaged units are no longer a dream 
but are at last a fact. 


Electrical Properties of Germanium 


The electrical resistance of germanium has aroused 
considerable interest in-certain potential applications 
in the electrical and related fields. Primary interest 
electrically is in the use of the metal as a rectifier and 
in high-resistance resistors. 

The summary of electrical properties of germanium 
that appears below is abstracted from a paper, “Tech- 
nology of Germanium,” presented by Robert I. Jaffee, 
E. W. McMullen and Bruce W. Gonser before the 89th 
General Meeting of the Electrochemical Society, held 
recently at Birmingham, Ala. (Mr. McMullen is con- 
nected with Eagle-Picher Company, Joplin, Mo., while 
Mr. Jaffee and Dr. Gonser are both connected with 
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Battelle Memorial Institute, Columbus, Ohio. Much 
research in this field has been done at the institute 
under sponsorship of Eagle-Picher Company. ) 
Germanium is a “semiconductor” and its resistivity 
continually increases as temperature decreases. In this 
respect it differs from ordinary metallic behavior, where 
resistivity decreases as the temperature goes down. 
It is difficult to specify a resistivity for germanium! 
at room temperatures, because the complete pure metal, 
behaving like a true semiconductor, has not been as 
yet prepared. Even spectroscopically small impurities 
affect the resistivity. Highly purified metal may have 


(Continued on page 218) 








What You Should Know About 
Rheostats and Their Applications 


* Sizes of conductor may be “tapered” to match varying load in different sec- 
tions of a rheostat; temperature coefficients of resistance, insulation charac- 
teristics and form and size of contacts also require engineering attention. 


H. F. LITTLEJOHN 


Engineer 


Ward Leonard Electric Company 


ASICALLY, a rheostat is a resistor having a 
B means for readily varying its resistance. Often- 

times a rheostat is defined as an adjustable re- 
sistor constructed in such a manner that its resistance 
may be changed without opening the circuit in which it 
may be connected. Rheostats, like resistors, consist 
of a resistive conductor, a connection to the resistive 
conductor, a support for the resistive conductor, pro- 
tection for the resistive conductor and the mechanical 
combination of these into a finished unit with con- 
tacts and a movable contact arm. 

There are many types of rheostats manufactured 
for both general use and for specific applications. 
Rheostats are applied in numerous electric circuits for 
the purpose of operation or control. For example, 
rheostats may be used in direct-current motor field 
circuits to regulate the motor speed, in lighting con- 
trol circuits to dim the intensity of the lights, or in 
electrical laboratories for test purposes and in many 


"ALL-RESISTANCE-IN® 
POSITION OF RHEOSTAT 


“ALL-RESISTANCE-OUT" 
POSITION OF RHEOSTAT 


Fig. 1 (above )—Jllustrating the tapering characteristic 
of rheostats designed to control current in a constant- 


potential circuit. Fig. 2 (below)—Use of a rheostat 
carrying constant current and therefore having a 1-to-1 
taper, for controlling the voltage applied to a load. 
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other applications. 

In electrical circuits, resistance is the opposition 
offered by a substance or body to the passage through 
it of an electric current, thereby converting electrical 
energy into heat. Rheostats, which are a convenient 
form of resistance, also function by converting elec- 
trical energy into heat. The quantity of heat de- 
veloped in the rheostat is determined by the relation 
W=I1?R where W is the heat energy in watts, J is 
the current and R is the resistance through which the 
current is carried. One of the primary factors, there- 
fore, in determining the size of a rheostat for a given 
application is the amount of heat energy it must dis- 
sipate. 

As an accurate measure of the heat dissipated under 
given load and duty-cycle conditions, rheostats are 
limited to a specified temperature rise above the normal 
cooling air. Manufacturers of rheostats must also 
limit the temperature rise to comply with NEMA and 
Underwriters Laboratories’ specifications as well as 
the National Board of Fire Underwriters’ regulations. 
The temperature rise specified not only serves as a 
protection against fire but also provides a means of 
comparison between rheostats of various types and 
capacities. On rheostats whose resistive conductors 
are imbedded in an insulating material the temperatures 
rise is limited to 300 C while a 375 C rise is permitted 
on those having bare resistive cogductors. For measure- 
ment a thermocouple is used. It is placed in contact 
with the embedded material in the first type and in 
contact with the resistive conductor in the latter type. 

The wire or ribbon element selected is normally 
a low temperature-coefficient metal. This provides 
stability of resistance over the operating temperature 
range. In general, these metal-alloy resistances have 
good mechanical strength and are economical in ma- 
terial. The coefficient of expansion of the resistive 
element in embedded type rheostats should be closely 
allied to that of the embedding material. With the 
open type the resistive element should have good cor- 
rosion-resistant properties. To meet the numerous 
requirements, both mechanical and electrical, for the 
particular rheostat, many different resistance alloys 
and metals are used, with nickel-bearing alloys being 
the most common. 
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Available sizes, Max. rating, 

















Type in. watts 
circular 4 to 18 diam. 100 to 2000 
Plate 
rectangular 4x6 150 
to | to 
15x24 5000 
Ring 1% to 12 25 to 1000 
per ring 
Plaque No standard “320 — mc 
sizes 
Typical unit 
6x6 
Sliding 154x8 190 
contact to to 
21%4x20 800 
Faceplate Standard sizes Approx. 3 kw 
range from per cu ft 
3x3 to 36x36 
Loading No Approx. 3 kw 


standard sizes per cu ft 


As the insulating properties must also be maintained 
at these high operating temperatures, the insulators 
are generally of inorganic types, such as porcelain, 
slate, glass, asbestos sheet mica and miscellaneous cold- 
molded or vitrified inorganic materials. 

When a rheostat is connected in series with a fixed 
resistance and both are connected across a source of 
constant potential, as shown in Fig. 1, current will 
flow and reach its maximum when the rheostat con- 
tact arm is in the “all-resistance-out” position. Now, 
as the contact arm is moved to cut in the resistance, 
the current decreases to a minimum as shown in the 
“all-resistance-in” position. The current ratio between 
the “all-resistance-out” position and the “all-resistance- 
in” position (in Fig. 1) is 12-to-6 or a ratio of 2-to-1. 
This ratio of the change in value of the current in the 
rheostat is known as the “current taper.” If the 
rheostat resistance were 30 ohms instead of 10 ohms, 
the minimum current would have been 3 amperes and 
the current taper ratio would have been 4-to-1. For 
rheostat applications where the current drops off as the 
resistance is cut in, as shown in Fig. 1 for example, 
the resistive element is laid out by properly proportion- 
ing the resistance steps so the capacity of each step 
is not exceeded. 

Certain applications, for example a rheostat used as 
a manual voltage regulator as in Fig. 2, require a 
constant current throughout the rheostat. In this 
circuit the rheostat is connected in series with a device 
requiring constant voltage, The current in the rheo- 
stat under both conditions is 10 amperes and this cur- 
rent taper is expressed as a ratio of 1-to-1. The re- 
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Table I—Rheostat Comparison Chart 


Range of resistance, 





Typical applications 





Fig. 3—Three kinds of contact buttons used in rheo- 
stats; above, large and small block buttons; below, 
round buttons. 





ohms 
0.5 to 5000 
erators. 
0.5 to 2000 2 
3. Lamp dimming. 
1.2 to 600 4. Battery charging. 
5. Furnace & heater control. 
6. Voltage regulation. 
0.5 to 10,000 - Electronic tube control. 
3. Lamp. dimming. 
4 
5. Oven & heater control. 
1 to 1000° 
2. Oven & heater control. 
3 
0.3 to 36,000 
0.008 
to regulating. 
40 2 
alternators. 
3. Battery charging. 
4. Arc lamp control. 
5 
As 
required 


sistances of all the steps on a rheostat having this 
current taper are made equal by providing equal in- 
crements of resistance from the first to the last step 








2. Field control of small d-c motors & 


Load testing of generators, engines, rec- 





. Field control of d-c motors & gen- 





Field control of synchronous motors. 












generators. i 






. Voltage regulating & battery control. 





. Armature speed control of fractional 
hp a-c series and d-c motors. 





. Control of small electric fans. 






. Laboratory test & experimental pur- 
poses for manual voltage regulating, 
current control, voltage division, etc. 

. Precision control requirements. 









. D-c motor starting & armature speed 






. Field control of large d-c motors and 






. Voltage regulation & current control. 








tifiers, fuses, circuit breakers, meters, 
etc. 
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Fig. 4—Plate-type rheostat with 180-degree rotation 
of contact arm, the two halves of the rheostat being 
connected in series. 


and the resistance layout is described as “equal ohms 
per step.” 

The ideal rheostat design would have the resistance 
of each individual step laid out to suit the current 
carried by that step. However, in practice the num- 
ber of steps in a rheostat are divided into “groups of 
steps” having equal resistance values. This avoids the 
necessity of changing the wire data for each step. 

Other factors governing the resistance layout are 
the requirements for the specific applications such as 
the maximum allowable voltage change per-step in the 
case of a generator rheostat or the maximum speed 
change per step in the case of a motor field rheostat 

Since the majority of rheostats are tapered and 
since it would not be practical to test every rheostat 
to determine its rating, a convenient means of expres- 
sing the ratings of various sizes of rheostats having 
different current tapers is in terms of the wattage on 
each step. This formula is known as the sigma or 
summation watt rating and may be expressed as fol- 
lows: 

= watts = Imex XlamXR 
where = watts is the summation of the individual watt 
capacities of the separate steps, R is the total resistance 
of the rheostat, where Jmax is the current in the circuit 
with “all resistance out” and Jmin is the current in the 
circuit with “all resistance in.” 


Fig. 6—Plaque rheostat, with cover at left; base upon 
which resistance wire is mounted is ceramic or asbes- 
tos board. 
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Fig. 5— Small ring-type 

rheostat for battery or 

other small, low-voltage 
currents. 


The use of the formula assumes a fixed line voltage, 
a fixed value of load resistance and an infinite num- 
ber of steps in the rheostat. It also assumes maximum 
efficiency in the usage of rated watt capacity per step 
which is obtained by the use of a straight line taper of 
resistance. 

As an example of how to utilize the sigma-watt 
formula, let us determine the sigma-watt capacity for 
a rheostat having 200 ohms, used with a 230-volt d-c 
motor having a 100-ohm shunt field: 


a 
wee Reieia ate 100 
E 230 


care: a a a 300 =0.767 amp 


= watts=2.30 0.767 X200=353 watts 


In many instances the application of a rheostat is not 
specifically defined as in the motor-field rheostat ex- 
ample. In such cases the rheostats are often designed 
for the maximum usage of the dissipating area by taper- 
ing the resistance steps, giving equal-current changes. 
However, to accomplish this the rheostat manufacturer 
should be supplied with at least one of the following 
data combinations : 

1. Rheostat resistance, maximum current, and mini- 
mum current. 

2. Load resistance, maximum current, and minimum 
current. 

3. Line voltage, maximum current, and minimum cur- 
rent. 

4. Line voltage, load resistance, and minimum cur- 
rent. 

5. Line voltage, load resistance, and rheostat resist- 
ance. 

6. Line voltage, maximum amperes, and rheostat re- 
sistance. 

7. Line voltage, minimum amperes, and rheostat re- 
sistance. 

After obtaining the necessary electrical data, the type 
of rheostat should be carefully selected to afford maxi- 
mum operational efficiency for the particular circuit ap- 
plication. Six general types of rheostats are available 
and may be classified as follows: Plate, ring, plaque, 
sliding contact, face plate, and loading. Each of these 
rheostats has certain general as well as specific uses and 
each type is limited in practical size as shown in Table 1. 

Plate rheostats are made by placing contact buttons, 
to which the resistive element is attached, in a base of 
insulated metal, soapstone or molded refractory mate- 
rial. The plate, the contact buttons (except for the top 


=2.30 amp 


I 
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of the buttons) and the resistive element are then cov- 
ered with either a fused-on enamel or a cement. Contact 
shoes made of copper graphite, silver graphite or similar 
material are generally used to assure a low contact 
resistance and good wearing as well as self-lubricating 
properties. The contact lever arm is mounted either 
in the center of the plate or in an enclosing pan. 

Plate rheostats are manufactured with an approxi- 
mate nominal rotation of either 180 or 360 degrees. On 
those having a 180 degree rotation the lever arm extends 
across two identical arcs of contacts which are connected 
in series. Plate type rheostats are available with suit- 
able general or special purpose enclosures as well as 
with accessories for back-of-board mounting, chain-and- 
sprocket drives, concentric operation, etc. They may 
be mounted singly or in gangs of two or more. These 
rheostats may be operated manually by means of a single 
handwheel or by means of a motor drive where remote 
or auto-control is desired. The individual plate rheo- 
stats may be connected separately, in series, or in paral- 
lel. However, parallel operation should be avoided 
where possible as a failure of one plate may overload 
the first steps of the remaining plates with the resultant 
failure of all the plates. 


PLATE RHEOSTATS FOR FIELD CONTROL 


One of the most important uses of the plate rheostat 
is for generator or alternator field control. A generator 
field rheostat, for example, is generally connected in 
series with the field and the rheostat is tapered. A ta- 
pered rheostat is necessary so that the change in the 
output voltage of the generator will be approximately 
equal for each step of the rheostat. Generally, an ex- 
citation curve is followed in tapering the rheostat resist- 
ance, especially where voltage regulators are used in 
conjunction with the rheostat. Under constant excita- 
tion conditions, the rheostat resistance approximates 
that of the generator field, providing adjustment of the 
field current from maximum to about one-half maxi- 
mum. For alternators the resistance required is ap- 
proximately twice that of the field, giving an adjustment 
of field current from maximum to about one-third maxi- 
mum. However, these values represent an approxima- 
tion only as the characteristics of the generators or 
alternators vary widely in actual practice. 

Another important application of the plate rheostat 
is for field control of adjustable-speed d-c motors. The 
rheostat is connected in series with the motor shunt 
field and serves to regulate the field strength. The 
rheostat resistance then depends on the range of motor 
speed desired. For example, for speed increases up to 
400 per cent of the full field motor speed, the rheostat 
resistance required is about 10 to 15 times that of the 
field. However, since the speed characteristics vary with 
each motor, a table of accurate data cannot be given. 

On certain motor-speed applications, it is desirable 
to have approximately equal-speed increments with ro- 
tation of the field-rheostat handwheel instead of equal 
per cent-speed increments. To meet this requirement, 
the motor-speed curve, showing speed versus the field 
current in amperes, is used when the plate is designed. 

Plate rheostats are often used as dimmers for control- 
ling the brilliancy of incandescent lamps. On these 
dimmer plates, like the one shown in Fig. 4, the resist- 
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Fig. 7—Sliding-contact rheostat for laboratory work; 
limitations are imposed by wearing effect of sliding 
contact. 


ance layout is tapered to suit the lamp curves and the 
smoothest dimming is obtained when the dimmer is de- 
signed to give approximately equal voltage changes per 
step. 

For dimming general-purpose, tungsten-filament, gas- 
filled lamps so that there will be no reflected light from 
concealed lamps, a dimmer resistance equal to approxi- 
mately 3.6 times that of the lamp load at full candle- 
power is required. For complete blackness of the fila- 
ment, a dimmer resistance equal to approximately 4.6 
times that of the lamp load at full candlepower is 
required. To make the changes in intensity impercepti- 
ble, at least 110 steps of dimming are needed. The 
resistance taper is calculated in groups from the lamp 
curves and in general, a plate having a sigma-watt rating 
equal to 70 to 75 per cent of the lamp load will have 
sufficient capacity if properly tapered. 


RING TYPE RHEOSTATS 


In this type of rheostat, shown in Fig. 5, the resistive 
conductor, either wire or ribbon, is toroidally wound 
on a ring of ceramic insulating pottery or insulated 
metal. Terminals are secured at the ends of the winding 
or at intermediate points if taps are required. The ring, 
wire or ribbon and the terminals, except for the portion 
of the terminals and wire required to be exposed for 
connections and contacting, are generally covered with 
a protective enamel or cement. The unit is then buffed 
smooth to provide even torque requirements throughout 
the rotation of the rheostat. Ring rheostats are pro- 
vided with graphite-bearing silver or copper contacting 
brushes preventing damage to the wire or ribbon 
through wear. 

Ring rheostats, particularly in the smaller capacities, 
are used where fine multi-step control is desired. These 
rheostats are available with tapered wire or ribbon wind- 
ings suitable for motor and generator field control or 
for other applications requiring a tapered rheostat. Ring 
rheostats are also manufactured having a 1-to-1 current 
ratio providing equal ohms per step. The majority of 
ring rheostats are made with three terminals permitting 
them to be potentiometer connected. On special appli- 


cations ring rheostats are manufactured with an “off” 
(Continued on page 198) 
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Measuring Large Transient 


Currents in Low-Voltage Circuits 


* An instrument and method for recording oscillograms of these 
elusive transients have been developed, with special applicabil- 
ity to the secondaries of various kinds of electric welders. 


ARGE transient currents in low-voltage circuits 
- such as are commonly encountered in electric 

welding cannot conveniently be measured by the 
use of shunts or current transformers, principally be- 
cause of the difficulty of installation in the secondary 
loop or because of the adverse effect of voltage drops 
introduced by the shunt or transformer. In addition, 
the ordinary current transformer is not suitable for 
measuring slowly changing currents and the high-cur- 
rent shunt is not suitable for measuring rapidly changing 
currents. Transient welding currents of energy storage- 
type welders may consist of both rapidly and slowly 
varying current components. 

Consequently a device for measuring welding cur- 
rents should have the following characteristics: It must 
not affect the operation of the welding machine either 
from an electrical or mechanical standpoint ; the pickup 
unit must be easily attached or it must be inexpensive 
and available so that each welder mty be permanently 
equipped ; it must be easily calibrated ; it should operate 


PARTS LIST 


600 V condenser. 
150 V condenser. 
400 V condenser. 
200 V condenser. 
200 V condenser. 
450 V condenser. 
, 450 V condenser. 
— 1% amperes 250V fuse 
- 6.3 V, 0.25 ampere lamp 
—Thermador D76 filter choke 
—Jones P-303-RP male receptacle 
—Hubbell Midget “Twistlock” male 
receptacle calibration 
—Hubble “Twistlock” male plug Pi 
—General Radio Type 138-VD bind- Ri2 
ing F Ext ' 
posts a : lib 
— 500 ohm precision ‘resistor Canna. 
. ohm precision resistor 
< ohm precision resistor 
< ohm 10 watt resistor 
ohm 10 watt resistor 
ohm 10 watt resistor 
ohm 10 watt resistor 
ohm Mallory M1MP po- 
tentiometer 
— 4.5 K ohm 10 watt resistor 
R10— 100 ohm 10 watt resistor 
Rii— 10 K ohm 10 watt resistor 


—SPST switch 


Exfernal 
calibration 


capacity switch 
2 —2-circuit, 5-position switch V3 —6V6 tube 


over the full range of currents of production welding 
machines with suitable multipliers so that reasonable 
meter or oscillograph deflections may be obtained; the 
device must be accurate to 2 per cent or better; it must 
be portable. 

The instrument described fulfills these specifications 
and is suitable for measuring welding currents over the 
entire control range of the following types of machines ; 
condenser discharge welders, Sciaky-type inductor stor- 
age welders, and all types of a-c machines (with or 
without synchronous controls) including spot welders, 
arc welders, flash welders, butt welders, projection 
welders, and hot dimple-forming machines. This meth- 
od of current pickup was suggested to R. C. McMaster 
and N. A. Begovich at the California Institute of Tech- 
nology who concurrently developed a similar device for 
use in their spot welder tests. Certain details of toroid 
construction and calibration used were suggested by 
them. This instrument has been successfully used to 
measure flash welder currents, hot dimpler currents, 


V2 —6V6 tube 


V4 —VRI150 tube 


—RS5079A Peerless transformer V5 —VR75 tube 
—6C5 metal tube 


V6 —80 tube 








Ri2— 10K ohm 1 watt resistor 
R13— 247 K ohm precision resistor 
Ri4— _ 1 megohm precision resistor 

$1 —Federal 4-circuit, 3-position, anti- 


Schematic circuit diagram of the equipment and method for measuring large transient currents, as in the sec- 


ondaries of electric welders. 
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Identification and ratings of equipment are listed at the side. 


ELECTRICAL MANUFACTURING 





Fig. 1—Two installations of the toroids for picking up induced currents from secondaries of welder circuits. 


and various types of spot welder currents. In every 
case it was possible to install the toroid quickly and 
obtain the desired data without changing or affecting 
the machine. 

If an open-circuited, air-core inductor is placed near 
a conductor that is carrying an electric current, a voltage 
will appear across the terminals of the inductance which 
is equal to the product of the mutual inductance in hen- 
ries of the inductor and conductor and the first deriva- 


me: : ‘ : 
tive of the current, M =: If the inductor is open cir- 
( 


cuited or if the coefficient of coupling is small, the prox- 
imity of the inductor to the conductor will have negligi- 
ble effect on the current. The mutual inductance of the 
air-core inductor and the conductor is constant for any 
specified configuration, and the induced voltage in the 
inductor can be converted to a voltage directly propor- 
tional to the current in the conductor by a single elec- 
trical integration. By suitable linear amplification of 
this voltage, a meter or an oscillograph galvanometer 
may be actuated. 


THE PICKUP 


In general, a short solenoidal coil is not suitable as a 
pickup inductor, because the mutual inductance is de- 
pendent on the position and sense of the coil, and under 
shop conditions it would be difficult to maintain a spe- 
cific configuration accurate enough for quantitative 
measurements. If the coil is closed on itself forming 
a toroid that surrounds the conductor as in Fig. 2, the 
position of the coil has no effect on the mutual induc- 
tance’. Also, neither the shape nor the size of the toroid 
has any effect on the mutual inductance if the number 
of turns per inch and the coil cross section are constant 
all of the way around the toroid and if the diameter of 
the coil cross section is small compared to the diameter 
of the toroid. 

The word “toroid” in this discussion is used loosely 
and does not necessarily mean a surface of revolution of 
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a circle about an external axis as in the conventional 
toroid inductance. For the purpose described in this 
article, the cross section need not be made of a single 
layer of winding nor is it necessary that the figure be 
a surface of revolution so long as the coil cross section 
remains constant and the toroid is completely closed— 
i.e., a long multi-layered solenoidal coil that is closed 
on itself. 

Due to the nature of integration requirements, a 
toroid of high mutual inductance was required. Obvi- 
ously, a true toroid consisting of thousands of turns of 
fine wire is a difficult thing to manufacture, especially 
in the various sizes and shapes required. Consequently, 
several coils of 5000 turns of No. 36 enameled wire, 
¥%-in. OD x 4-in. ID x %-in. long were manufactured 
to be assembled and cast in a plastic as an approximate 
toroid with a No. 8 copper bus as a support and return 
circuit. (Fig 3). The return circuit is necessary to 
prevent mutual inductance variations caused by tipping 
the pickup. A small female plug was cast into the plas- 


Fig. 2—Diagram to illustrate theory of operation of 
the toroid and the integrating circuit. 
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Fig. 3 (above)—Typical assembly of individual coils 

to make up a toroid; the number of spools or coils 

used in one toroid will vary. (Below)—The finished 
toroid with the spools or coils cast in plastics. 


tic with the coils so that connecting cables of various 
lengths might be used. This method of construction 
provided good high voltage insulation. 

In addition, a flexible toroid was made by stringing 
the coils on a piece of flexible wire instead of the No. 8 
bus and inserting it in flexible tubing instead of in plas- 
tic. It opens so that it can easily be draped over the 
conductor and then snapped together to form the toroid. 
Although the pickup toroids have gaps on the corners 
and the coil diameter is not small in comparison to the 
toroid diameter, no measurable difference was noticed 
on the small coil between concentric and eccentric posi- 
tions. A small eccentricity effect was noticed on larger 
permanent installation toroids, but since these toroids 
are for fixed installations only, this effect was not con- 
sidered important. 

Since the mutual inductance of a completely surround- 
ing toroid is proportional to the number of turns per 
inch and not the total turns, the same coils are suitable 
for all sizes of toroids, maintaining the same approxi- 
mate sensitivity. Of course, a large toroid will have 
considerably greater self-inductance than a small one, 
but even with the largest toroid used the maximum lag 
caused by self-inductance was considered negligible. 
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Integratio.w. is accomplished in much the same manner 
as for integrating periodic voltages, that is, with a re- 
sistor and a capacitor (see Fig. 2). Since this allows 
a current flow, the internal impedance of the toroid must 
be considered, but if we assume that the inductance is 
small in comparison to the integrating circuit resistance, 
we may neglect the effect of inductance and express 
the output from the integrating circuit as follows: 

_ Mm edt 
&. = RC or RC 
o 
ée— voltage out of integrating circuit 
M — mutual inductance 
RC — product of resistance and capacity (time con- 
stant) in integrating circuit 
i—Jinstantaneous current in electrode or primary 
conductor 
t—time 


The last term in this expression is a departure from 
true integration and it can be seen that to keep this 
error small, either the time over which the integration 
is additive in one sense (Fig. 7) must be small or that 
RC must be large. However, because the output voltage 
is also inversely proportional to the time constant RC, 
a compromise must be made in order to obtain voltages 
which can be amplified without drift by a conventional 
d-c amplifier, and an investigation of the wave form of 
the currents to be measured (Figs. 4, 5 and 6) indicated 
that to keep the integration error within 2 per cent, an 
integration time constant of 3 seconds or more was re- 
quired. For example, with an integration time constant 
of 3 seconds a current of 10,000 amperes, 60 cycle, will 
induce a voltage of about 120 volts in the toroid pickup 
which will amount to only.0.1 volt out of the integrating 
circuit. A larger time constant will reduce the output 
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Fig. 4—T ypical oscillograph records of welding cur- 
rent made with the equipment described herein. 


a 
(C) FLASHWELDER 


ELECTRICAL MANUFACTURING 





WP AKUEEEEE EERE 


HD | 1GH CAPACITY=HIGH TURN RATIO 
| > 


lit 
wl 


LOW CAPACITY=-LOW TURN RATIO 
iN 


mT TN ReP PR 
SETH reer St HanagabRBIT 


Fig. 5—T'ypical welding currents from condenser dis- 
charge equipment, as recorded with the apparatus de- 
scribed herein. 


voltage proportionately, and varying the time constant 
is a good method of providing an accurate range multi- 
plier. Time constants of 3, 6, 15 and 30 seconds are 
used to provide multiplication ratios of 1, 2, 5 and 10, 
which is an adequate range for most welding currents. 
The actual values of R and C were fairly definitely 
established because it is impractical to use or obtain 


Table I—Integration Error in Typical Wave 
Forms at Different Multiplier Settings 


Error at multiplier 
setting indicated 


12 2 


Oscillograph _ 


Fig. No.| Oscillogram 


| Westinghouse 0 
| Westinghouse 0 
Westinghouse 0 
Westinghouse 20.80] 0.40 
32.67| 1.34 
| Westinghouse 20.14 0.07 | 0. 
80.70} 0.35 | 0. 0.07 
Miller H 20.72] 0.36 | 0.14 | 0.07 
82.36] 1.28 | 0. 0.24 
Westinghouse PA] 1.80} 0.90} 0.36 | 0.18 
Westinghouse PA} 2.06) 1.03} 0.52 | 0.21 
Westinghouse PA} .0.36) 0.18 | 0. 0.04 

















1 Multiplier setting 1 is uséd only for very small currents 
such as are obtained at minimum settings on small a-c 
machines and small inductor storage welders. 

2 Maximum amplitude error (see Fig. 7b). 

8 Maximum error (Fig. 7b). This error is usually not sig- 
nificant for condenser discharge welders since it amounts 
to only a slight drift in the zero position of the trace. 

*The toroid pickup and amplifier were not used for this 
oscillogram. It was recorded by means of a shunt. 


precision resistors in excess of a few megohms and the 
physical size of paper capacitors becomes excessive 
above a few microfarads. (The capacity of electrolytic 
capacitors is not reliable. ) 

The amplifier is a linear, direct-current amplifier 
consisting of a single 6C5 voltage amplifier and two 
6V6 cathode-follower current amplifiers. The static 
input potential is 75 volts d-c negative with respect to 
ground and the zero current output potential is approxi- 
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mately 10 volts negative to ground. Accidental grounds 
of either the input or output circuit will not cause dam- 
age. The amplifier is designed for a maximum output 
current of 6 milliamperes (for 2 per cent accuracy) 
into any standard magnetic oscillograph galvanometer 
(without multipliers) or meter movement. Meters are 
in general unsatisfactory as indicating devices for weld- 
ing current measurements because of the short duration 
and the transient nature of the welding pulse, and con- 
sequently oscillographic records are usually required. 
This instrument was designed to operate a supersensi- 
tive galvanometer in a Westinghouse type PA oscillo- 
graph, but it will operate any other comparable instru- 
ment equally as well. 

As previously discussed the integrating circuit has 
been designed to keep the error of integration small, 
but the integration errors of slower transients should 
not provide serious difficulty since they may be easily 
evaluated to any desired accuracy. Reviewing the 
equation for output from the integrating circuit as shown 
above, and remembering that the oscillograph deflection 
is proportional to é, it may be seen that the error at 
any instant is merely the area under the curve traced 
by the oscillograph divided by the time constant RC of 
the integration circuit (which is equal to three times 
the multiplier setting). The area may be measured 
with a planimeter or it may be calculated from exact 
or approximate formulas. Fig. 7 illustrates the method 
of correction for typical transient welding currents and 
Table I presents the actual integration errors in current 
traces of Figs. 4, 5 and 6 at different multiplier settings 
of the amplifier. 

The amplitude error for non-transient sinusoidal cur- 
rents may be calculated from the following equation : 


V(wRC)? + 1 — wRC a san ie cee 
~ WRC EI ToRC} 
where © is 27 x frequency. In this case the error is 
(Continued on page 214) 
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Fig. 6—T ypical oscillograms showing welding currents 
from inductor storage equipment, recorded with 
methods described in this article. 
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Reversing Gear Drive 
Involves Novel Planetary System 


* Meshing of a single planetary pinion with three internal gears with different 
numbers of teeth raised complex problem of checking tooth thicknesses. 
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machine—in which all the teeth of a spur or helical 

gear are cut simultaneously with radial type in-feed 
tools—Michigan Tool Company found it necessary to 
develop special grinding equipment to simplify the 
production of the individual cutter blades. 

In this grinder, as frequently is the case in many 
other types of machines, it was desired to incorporate 
an accurately controllable yet simple table reciprocating 
mechanism. Stroke may be as short as 2 in., involv- 
ing about 40 reciprocations per minute. 

Of the three choices available for actuating means 

-hydraulic, electric, or mechanical—the latter was 
chosen. Hydraulic operation was ruled out due to 
the relatively high cost of such a system and the 
desirability in the particular grinder of having a more 
exact control over the location of the stops at either 


iE DEVELOPING its “shear-speed” gear cutting 
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Fig. 1—Cross-section of unconventional planetary gear 
drive for obtaining short, rapid table reversal from a 
unidirectional motor. 


118 


end of the table travel, not obtainable with hydraulics. 

While use of a reversing electric motor would 
normally have worked out well, the short travel and 
frequency of reversals in this instance would have 
resulted in a tendency for the motor to overheat. 

The final solution was the use of a simple, low- 
cost, high-speed. electric motor driving the combination 
speed-reducer and direction-changer shown in cross- 
section in Fig. 1. The major elements of this com- 
pact unit are three matching internal gears of the 
same minor diameter but with different numbers of 
teeth, all meshing with a single planetary pinion, ec- 
centrically mounted on the motor driven shaft (see 
Fig. 2). 

This shaft, or pinion-carrier, is supported at either 
end in plain bearings. Offset from the centerline is the 
pinion mounting shaft, on which a wide-face, 16-tooth 
pinion is free to rotate. In mesh with the pinion are 
three internal gears, labeled respectively 47, 48 and 
49—the numbers representing the number of teeth 
in each gear. The internal diameter of all three gears 
is the same. 

The middle gear also has an external ring gear, 
which is in mesh with a 40-tooth gear on shaft B. 
On the end of this shaft is mounted a roller chain 
sprocket. The chain itself is anchored to the table 
at each end so that revolution of this shaft in alternate 
directions causes table reciprocation. 

On the opposite side of the pinion-carrier assembly 
there is located a tripping mechanism, with fingers 
and. pawls by means of which either the 47-tooth or 
the 49-tooth gear can be locked in a stationary position. 
The mechanism is so designed that as one gear is 
locked, the other is released. The tripping mechanism 
is actuated by the reciprocating movement of the table 
and the dogs on the table, which actuate the tripping 
mechanism, are adjustable. Tripping is positive, with 
a trigger action, eliminating a “dead-center” position. 

When the 47-tooth gear is locked, the middle (48- 
tooth) gear will rotate in one direction at a speed 
equiyalent to 4s of the pinion-carrier speed. With 
the 49-tooth gear locked, the speed of the middle gear 
will be exactly the same but in the opposite direction. 

3y providing a 40:80 ratio in the drive to the 
sprocket shaft B, an overall ratio of 24:1 is secured 
between the motor and the sprocket shaft. 

Since the three internal gears meshing with the 
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single pinion all have the same minor diameter but a 
different number of teeth, it is obviously necessary 
that tooth thickness would have to be varied between 
the three gears. It was desired however to produce 
the gears with standard gear-cutting tools while taking 
advantage of every opportunity for obtaining the most 
desirable tooth shape possible. 

A study of the problem revealed that a single 20 
deg. pressure-angle shaper cutter could be used to pro- 
duce the internal gears and the pinion without under- 
cutting. (See page 271 of Jnvolutometry and 
Trigonometry by Vogel.) Actually the pinion was 
hobbed because of its very wide face relative to its 
diameter. 

Final step in the process was to determine upon the 
proper pin size to check the various gears in order 
to ascertain their correctness after machining. The 
pinion was to be checked over two pins, and the in- 
ternal gears by measuring between two pins. There 
was no doubt that the gears would not be of con- 
jugate tooth form and that they would not run together. 
The main problem was to check the tooth thickness 
against the theoretical amount. In the formulas given 
below standard symbols of the American Gear Manu- 
facturers Association are used. 

When t=circular tooth thickness at main pressure 
angle of tools 
R=radius where ¢ is taken 


Ry 

cos ==> 
0 o, R 

¢2=pressure angle at center of pin 
d=diameter of pin 

N=number of teeth 


t d “ 
then inv ¢.=——+—++inv ¢,;—— 
2R 2Ry N 
and, over pins with even number of teeth, 
_ Re 
— COS Po +¢ 


and, over pins with odd number of tecth, 


° 2 


N 
ef cos %»9 

Formulas given above are for clarity only and are 
not new—they have been given before in mathematical 
gear-reference works—and apply to measurement over 
pins for external spur gears. 

As shown in the illustrations, each of the three in- 
ternal gears is paired with the common mating pinion. 
Mathematically, each internal gear and the mating 
pinion are treated as a single unit. This method 
can be used for :ny combination. 

For a better understanding, the following analogy 
is presented. When working with trigonometric tables, 
the mathematician deals with similar figures, and the 
basis of the similar figures is always the unit “1”. By 
this method he is enabled to use the trigonometric and 
involutometric functions in his tables to simplify his 
calculations. This is common practice, but is seldom 
referred to in this light. 

In gear analysis, when working with most function 


Ry» cos 
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Fig. 2—Planetary gear train incorporating a wide- 
faced pinion engaging three internal gears. One of 
the two outside internal gears is alternately held fixed, 
while the central internal gear is the driven member. 




























tables, one gear at a time is usually considered in- 
stead of a pair. In contrast, each internal gear in 
this particular case is reduced or raised in correct 
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Fig. 3—Layouts of the three internal gears of different 
numbers of teeth with the same 16-tooth pinion. 
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relation to the unit ‘“‘one”, so that the base radius 
becomes unity, with the base radius of the pinion 
being in the correct proportion of unity. (Internal 
gear mathematics are new to most gear mathematicians 
in their relationship to the external-gear, pin-measur- 
ing mathematics. ) 

Fig. 3 shows the separate layouts of the three in- 
ternal gears meshing with the single 16-tooth pinion. 
Fig. 4 and the accompanying formulas give a method 
of calculating the measurement between pins on any 
internal gear in relationship to any mating external 
gear. 

As an example of the method of using Fig. 1 and 
the accompanying formulas, the calculations for the 
47-tooth internal gears are worked out as follows: 

Pinion Internal gear 
Number of teeth 47 
Normal pressure angle. 20° 20° 
2R, “eee 
2 ; wai 5.875 
2Ro1 ; 1.8793852 so. 
5.5206940 
.2061 
8 
2-in. center 
distance 


__ 16x 0.9396926 
8 


47 x 0.9396926 
8 


_ Rig—Ro __ 2.760347—0.9396926 
. 2 


=1.8793852 


=5.5206940 


C+sin 62+ 63+ Rut (SE +inv $1)-R —£ 


%s — Roo 


2 * 0.4138990-+-0.4267330 + 0.9396926-+( ——— 


o3= 2.7603470 


=0.0209442=22.3077° 


Ms= 


ae - cos———— >) 
cos Ps "ae 


2.7603470 


0.220 


TECHNICAL FILMS 


The films reviewed below have been prepared for presentation 
before engineering and executive staffs of industrial firms, 
and before technical societies. For details regarding avail- 
ability of prints, communicate with the sponsors named. 


Special Machine Tools 

Developments in machine tools for special production pur- 
poses are described in a 35-minute sound film “Tools for Profit.” 
Step-by-step procedures involved in the design and production 


of such tools are included in the presentation. The Cross Co., 
3252 Bellevue Ave., Detroit 7. 


Cemented Carbides 

A 30-minute sound film, “Everyday Miracles”, shows the 
basic processes for manufacturing cemented carbide tools and 
the wide use of such tools in industry. Some of the many war- 
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measurement between pins on any internal gear in 
relation to any external gear. 


Ing, = £ 


= 0.9103272=24.45° 


— ¢, 


a 2 0149044) -0,9396926 — 2 


— 0,4267330 


The above formulas may also be used to obtain ball 
dimensions of helical pinions and helical internal gears 
provided d (diameter of pin or ball) is divided by the 
cosine of the base helix angle.* 


* Complete data including formulas on the measurement of 
external and internal helical involute gears, where the ball 
diameter was divided by the base helix angle, were published in 
“The Tool Engineer”, Vol. XI, April 1942, page 64. 


time uses which helped speed production are reviewed. The 
film also shows several applications of cemented carbide in the 
production of components still in the development stage, such 
as bearings and springs. Carboloy Co., Inc., Detroit 32. 
Induction Heating 

Applications of industrial heating equipment to various man- 
ufacturing processes, such as surface hardening, brazing, etc., 
are demonstrated in a 16-mm sound-and-color film. Allis-Chalmers 
Manufacturing Company, Box 512, Milwaukee 1, Wis. 
Resistance Welding 

Operating principles and advantages of the principal types 
of resistance welding are shown in a 16-mm, all-color sound 
film. Also included in the film are examples of electronic con- 


trols in welding procedures. Running time is 30 min. General 
Electric Co., Schenectady, N. Y. 
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_FACSIMILE TRANSMITTER AND RECEIVER 


A photoelectric cell scans 
the original copy and im- 
pulses from the photocell are 
fed into an amplifier and then 
either into a wire circuit or a 
radio channel. At the receiv- 


ing end, the signal is taken 
directly from the wire line or 
radio receiver and fed into the 
facsimile receiver shown here. 
A tiny electrode passing over 


treated paper leaves its trail of 
light and dark in synchronism 
with pulses from the photo- 
cell at the transmitter. Re- 
sult: facsimile. Finch Tele- 
communications, Inc. 


FOOD FREEZER 
<— Special measures to increase 
the rate of flow of the re- 
frigerant through the sys- 
tem speed up the initial 
freezing; four inches of 
glass fiber insulation in the 
cabinet walls holds freezing 
temperature for 72 hr if 
power fails. Evaporator 
has large area without coils. 
Capacity, 5 cu ft. Orley 
Freezers, Inc. 


TODAY’S 
PRODUCT 


DESIGNS 
ELECTRICAL MANUFACTURING A 
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PRECISION TEMPLATE GRINDER 


For grinding large metal templates as similar tools and products used in cial qutiliiides ‘Tin whaid 


such as are used for laying out and 
checking automobile body dies and the 
parts produced with such dies, as well 


building aircraft, this machine has a 
wheel head with manual transverse 
movement and _ electronically-con- 


itself reciprocates vertically through a 
range up to 144 in. Wheel is flexibly 
belted to the motor. Operator fol- 
lows lines of the pattern with a 20- 
power microscope and regulates trans- 
verse position with a handwheel. The 
wheel head is automatically moved to 
right or left along the length of the 
machine. Work may be thin sheets 
stacked in multiple or single pieces up 
to 1 in. thick, 72 in. long. The Shef- 
Re field Corporation. 
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AUTOMATIC COFFEE ROASTER 


One minute and 45 seconds roasts green 
coffee which is then ground and ready for 
handing to the waiting retail buyer. Elec- 
tric heaters raise temperature of drum to 
900 F and the time that the coffee is 
roasted therein is controlled by a photocell, 
to which the hand is pointing, responsive 
to certain limited ranges of the spectrum 
other than visible color. August S. Torres, 
inventor, and the Silex Company. et 


CLOTHES DRYER 


A drum, interior of which may be viewed 
through a glass porthole, is rotated by a 
'4-hp split-phase motor which also drives 
a pressure-type blower fan, both drives be- 
ing through V-belts. In the main air cir- 
cuit is a 4800-watt, 220-volt heater. Basic 
control is effected by bulb-type thermostat 
and motor-driven timer. A fusible link 
provides for electrical safety. Bendix Home 


¥ Appliances, Inc. 



































SIMULTANEOUS EQUATION COMPUTER 


Power supply and 30-cycle oscillator for the type 
30-103 computer is in small housing at right. 
Coefficients of equations are set up as voltages 
on potentiometers mounted on drum rotated by 
handwheel at left. These voltages are “multi- 
plied” through other potentiometers representing 
unknowns and equated through a high-gain 
tuned amplifier against the constant terms. Solu- 
tion of 12-equation problem by successive ap- 
proximation takes 12 hr. Consolidated Engineer- 


¥ ing Corporation. 









HIGH-SPEED DISPENSER 


Designed upon knowledge and experience 
gained during the war, the purpose of this 
machine is to feed, count, dispense and con- 
trol the packaging of small units such as 
tablets, pills, capsules, buttons, screws, cig- 
arettes, candies and plastic parts. The 
mechanism shown in the sketch at the right 
is contained within the upper part of the 


10-GALLON WATER COOLER 


Also made in 5- and 15-gallon sizes, this 
pressure-type, bubbler model embodies a 
14-hp condensing unit rated at capacity of 
10 gal of water at 50 F per hr with ambi- 
ent room temperature at 90 F. Stainless 
steel jacket is removable without loosening 
any screws. Designed by James F. Corey. 


@— = The Coolstream Corporation. 
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360-CYCLE PORTABLE DRILL 


In line with the trend toward higher speed and 
greater power, yet lighter weight, in electric 
hand tools, here is a drill for operation on 360- 
cycle, single-phase lines, putting out 0.375 hp, 
and weighing but 3.5 lb. Because these tools 
operate at speeds close to 20,000 rpm, reduction 
gearing is necessary and spindlé speeds are com- 
parable to those already in use at lower frequen- 
cies. The %,-in. chuck shown in place on the 
drill has a 12.75:1 gear ratio and a spindle speed 
of 1500 rpm. The chuck shown in the inset 
runs at 6400 rpm. Other combinations are avail- 
able, including a screwdriver operating at 1500 
rpm. Engineers who designed this line had pre- 
te viously developed a line of 180-cycle tools. 
Buckeye Tools Corporation. 


TI 


PORTABLE RADIO WITH SELF-CHARGING 
STORAGE BATTERY 


This model 250 receiving set weighing less than 
20 lb and housed in die-cast aluminum case, with 
five tubes and a power requirement of 10 watts, 
: is an interesting design in itself. However, spe- 
\ cial interest centers in the 2-volt, leakproof, air- 

» plane-type, rechargeable storage battery in an 
acrylic resin case which supplies operating power 

to the set for 20 hours on a single charge. The 
battery output is inverted through a spring-sus- 
pended vibrator. Battery is recharged from a-c 
lighting circuit, either independently or while 

the set is operating from the same supply cir- 

cuit. The battery is normally housed within the 

@ set but is here shown removed for comparison 

as to size. General Electric Company. 


FLATIRON WITH SIDE-REST 


Here is a design with individuality and ingenu- 
ity. This 1000-watt, 412-lb, automatic Petipoint 
flatiron is used in the conventional manner for 
straight work but for ruffles, tucks and other 
difficult ironing, the iron is merely turned end- 
for-end and a smaller sole plate, curved up at 
an angle, becomes available. Thermostatic con- 
trol is incorporated. Heat-dissipating fins along 
the sides also serve as rest, the iron being merely 
turned over sidewise when not in use. Waverly 
Tool Company. 


Aluminum 
Die Cast 
Squirrel Cage 
Motor Rotors 


FRED C. ZIESENHEIM, M. E. 


Lester-Phoenix, Incorporated 


die casting of aluminum rotor bars on small 

synchronous motor rotors, in place of the usual 
copper bars which require positive electrical connection 
to collector rings by either soldering or welding. In 
the past, attempts to die cast rotor bars for electric 
motors have usually proved unsuccessful, but recent pro- 
duction with a machine employing a pre-fill injection 
system indicates that the die casting of aluminum into 
rotors is not only feasible, but results in appreciable 
savings of time and money as well as improved elec- 
trical performance. 

When die casting is employed, the collector rings 
at each end of the rotor can be cast integral with the 
rotor bars, and fan blades can also be cast integral at 
either or both ends. Numbers or other designation 
can also be indicated on the die castings. 

A suitable aluminum die casting alloy is Alcoa alloy 
No. 43 which contains 95 per cent high purity aluminum 
and 5 per cent silicon. The silicon is required to add 
fluidity and castability to the alloy. Based on the Inter- 


L«« production costs are obtainable by the 


Aluminum die cast rotor with 17 conductor bars, after 
silicon steel laminations have been dissolved out. 


national Annealed Copper Standard at 68 F., the elec- 
trical conductivity of the No. 43 alloy is 41, and the 
cross-sectional area of the rotor bars must be increased 
proportionally, 

In die casting, the gates, runners, defective castings 
and the like may be returned to the melting pot for 
re-use, but usually this secondary material is used for 
structural castings such as end housings and the like, 
and only the original alloy ingot is used on rotors and 
stator conductor members. 

The rotor laminations must be assembled and handled 
as inserts for placement within the die casting die. The 
laminations are staggered so that the slots for the rotor 
bars will be oblique to the rotor axis, thus providing 
the necessary starting characteristics. In order to facili- 
tate handling, the laminations must be locked into a 


Two halves of die casting die for die cast rotors for Zenith phonograph motors. .Fan blades are cast integral 
with the rotor bars and end rings. Hydraulic cylinders at left control lamination wedge clamps. 


JULY 1946 


125 






























4-44 dia. 


patra) @— | 









Details of the 4-cavity die for 
die casting integral alumi- 
num conductor bars around 
small rotor laminations. 
Note wedge construction for 
compressing stacked lamina- 
tions of uneven height. 
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Section C-C 






unit by either mounting on a short motor shaft or plac- 
ing over a bushing or sleeve which is upset to lock the 
laminations in place. The laminations are stacked to 
definite height, as closely as possible. From one unit to 
the next, however, the total height of the stock of 
laminations may vary by one or more laminations; 
hence the die casting die must be arranged to clamp 
the laminations tightly together, irrespective of the 
height of the individual stack of laminations. If this 
is not done, hot metal will be forced between them, 





Motor stator units for the turntable motor are die cast 
in a 2-cavity die employing lgmination clamps similar 
to those for the rotor die. 
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Section B-B 


upsetting both mechanical and electrical balance. 

In the 4-cavity die, illustrated, designed by the Tool- 
Die Engineering Company of Cleveland, the clamping 
of laminations is accomplished in each cavity by wedges 
each actuated by individual hydraulic cylinders. The 
latter may be seen in the photograph of the die set up 
in the machine. The wedges are arranged to withdraw 
automatically prior to the opening of the die. 

The laminations are loaded into the die at room 
temperature but may be heated if required for better 
metal flow. Dies are kept quite hot for the same reason. 

The rotor dies and the stator die castings illustrated 
are for phonograph motor parts for Zenith Radio Cor- 
poration of Chicago, and are in production at the Zenith- 
Wincharger Corporation plant at Sioux City, Iowa. 
The rotor has approximately 30 laminations each 0.025 
in. thick and has a total height of 34 in. Laminations 
are assembled with all burrs placed in the same direction. 
A production of from 60 to 80 shots per hour is ex- 
pected of the 4-cavity rotor dies and a rate of 80 to 100 
on the 2-cavity stator dies. 

Initial test of the dies was made in the laboratory 
of the National Smelting Company at Cleveland on a 
Lester-Phoenix die casting machine, Model HHP-3X- 
Special. Similar Lester-Phoenix equipment has since 
been installed in the Zenith-Wincharger plant. 

The die casting requirements are for a machine 
capable of holding and exerting a high final pressure 
on the aluminum as it chills in the die. Porosity arises 


from two sources, shrinkage voids and entrapped air 


and gases. After relatively slow injection of the hot 
metal to permit the escape of air ahead of the metal, 
high final injection pressure (up to 33,000 Ib. per 
sq in.) is applied on the casting in an instantaneous 
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manner as an impact or shock load, and the pressure 
is sustained during the chilling of the metal, thus mini- 
mizing and greatly reducing the volume of any gases 
present, so as not to be discernible by X-ray or other 
inspection and therefore not to interfere with the best 
possible performance of the casting, either mechanically 
or electrically. 

Similar rotors have been produced by Sperry Gyro- 
scope Company. One is shown in the headpiece with 
17 aluminum rotor bars and end rings after the 36 
steel laminations, each 0.008 in. thick, were dissolved 
out to show the die cast structure. This unit was die 
cast in a single-cavity die at the rate of 100 to 125 
per hour. 

Dies can be arranged with changeable inserts so that 
laminations of various heights can be run in the same 
die. Variations in diameter, however, are not feasible. 
Limitations as to the size of rotors that can be die cast 
are partly determined by the handling ease and the 
time and energy required for loading and unloading 
the die. Since dies are expensive, the volume of pro- 
duction must be sufficiently high to justify the die and 
machine investment. 

End housings for use with either sleeve bearings or 
ball bearings can also be die cast in aluminum on the 
same type of equipment as is required for rotors at 
substantial savings over cast iron housings in many in- 
stances. Initial installations indicate that the rotor 
bars, stator mountings and end housings of small motors, 
can be produced as aluminum castings in large volume 
more economically by the die casting process than by 
older methods. 


# * Constant-Voltage A-C Generator Is Regulated 
by Application of Series Resonant Principle 

The built-in voltage-regulating circuit of the recently 
developed Regulectric constant-voltage a-c generator 
makes novel use of the principle of series resonance. It 
is a well-known phenomenon that when a-c voltage is 
applied across a reactor and a capacitor connected in 
series, and the reactances of each are of proper value, a 
resonant condition can be obtained. In this condition, 
the voltage that develops across the reactor or capacitor 
alone can be of considerably higher value than the volt- 
age applied to the series circuit. 

The basic regulating circuit of the generator (see 
diagram) consists of a reactor, capacitor, full-wave dry- 
disk type of rectifier, blocking rectifier (dry type), and 
regulator resistor. As a result of the near-resonant rela- 
tions established between the reactor and capacitor, any 
change in the a-c generator voltage above or below nor- 
mal creates a corresponding amplified increase or de- 
crease of the voltage across the capacitor. This voltage 
is fed to the full-wave rectifier, and the d-c output of 
the latter is connected across the regulator resistor and 
through the blocking rectifier to the exciter armature 
and field. The rectified voltage from the capacitor is 
then in opposition to the voltage applied to the exciter 
field winding by the exciter. When the generator volt- 
age goes up above normal, the rectified voltage acts to 
reduce the exciter voltage, and, in turn, to decrease the 
voltage of the generator. The converse action takes place 
when the generator voltage goes down below normal. 
The regulating circuit thus functions so as to automat- 
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ically control the a-c generator voltage and hold it con- 
stant despite load changes. 

A suitable transformer (not shown in the circuit dia- 
gram) is incorporated when the generator voltage is 
greater than 120 volts. An impedance matching trans- 
former may also be incorporated in the circuit if needed. 

The regulating circuit components have no moving 


REGULATOR 


Exciter 


Exciter Field 


This schematic diagram shows regulating circuit of a-c 
constant-voltage generator that incorporates series res- 
onance as its basic operating principle. 


parts. They are assembled on a standardized “saddle” 
mounted on the frame of the exciter and suitably con- 
nected to the exciter and generator. The regulator is 
factory-set to maintain voltage within + 2 per cent of 
rated value from no load to full load with normal engine 
speed regulation. The generator is of the revolving-field 
type and is available in ratings from 5 to 15 kw. It isa 
product of the Electric Machinery Manufacturing Com- 
pany, Minneapolis 13, Minn. 


® * Historical Record of Electrical 
Developments Published by NEMA 

Milestones in the historical development of electricity 
are concisely recorded in a 106-page “Chronological 
History of Electrical Development,” published by the 
National Electrical Manufacturers Association. Rang- 
ing from the early experiments in static electricity by 
the Greek philosopher Thales circa 600 B.C. to the 
latest developments in microwave transmission, the 
book gives a chronological record of inventions, research 
findings, outstanding design in equipment, and other 
contributions to electrical science and application. Bio- 
graphical data are included. Also recorded are historic- 
ally important electrical expositions and congresses, 
the founding dates of engineering and trade associations, 
and other useful background material. The book is 
comprehensively indexed. 

Historical data relating to NEMA member companies 
are provided in an alphabetically arranged appendix. 
This data include the date of founding of each company, 
name and title of the founder, and name of the first 
president. Copies of the book are available from 
NEMA headquarters, 155 E. 44th St., New York 17, 
at $2 per copy. 
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Controlling Gas Cutting Machines 
with Photoelectric Tubes 


* The electric eye automatically follows a line drawn upon 

a template, guiding the cutting torch with great accuracy; 

control circuits and associated equipment are described. 
E. M. GARDINER anp R. B. STEELE 


Control Engineering Division, Schenectady 
General Electric Company 


HE automatic photoelectric template follower 

is an interesting device which automatically 

and by photoelectric means guides a free-mov- 

ing gas cutting machine in any direction at constant 

speed according to a paper template. The device is 

accurate and flexible and requires a minimum amount 

of the operator’s attention during the cutting pro- 

cess. In addition, the flexibility of the device points 

the way toward intéresting innovations in the art of 
machine gas cutting. 

A gas cutting machine, of course, is a device which 
supports one or more oxyacetylene torches in such 
a manner that they can be guided smoothly over the 
material to be cut. This motion is directed from a 
template by means of a tracing attachment connected 
to the machine itself. The photoelectric template- 
follower does the tracing job with the contact to the 
template line being a spot of light. The driving force 
is supplied by a constant-speed driving wheel. 

Normally, the observer is confused by the fact that 
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by shining a spot of light on the edge of a black line. 
this device can steer itself around that line at constant 
speed, moving the cutting torches in correspondence 
with it. This is easier to understand, however, if 
the observer notes that the spot actually moves ahead 
of the main driving wheel and guides it much as a 
cane guides a blind person along the edge of a road. 
If the road curves away from him, he turns because 
his cane touches no edge. If the road curves toward 
him, he is likewise warned. This tracking ability 
has resulted in the device being commonly called the 
“electronic bloodhound.” 

At the top of the next page are the mechanical con- 
nections of the steering motor, the drive wheel, and 
the cylinder through which the light passes on its way 
to the template. A prism in this cylinder bends the 
light rays away from the center of the cylinder. At 
the template, the spot of light formed by the light 
rays is about %-in. from the center of the cylinder 
in the direction of travel. As the center of the cyl- 
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Fig. 1—The automatic pho- 

toelectric template-follower, 

controlling a _ battery of 

three cutting torches at the 

far right, triplicating the pat- 

tern of the template in the 
left foreground. 
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Shaft supplying power 
“to drive whee/ 


- Cylinder for steering 
drive whee/ 


a feering 
motor 


Spot of light 
offset 
Fig. 2 (left)—Arrangement of steering mechanism in- 
side tracer or scanning head. Fig. 3 (right) —Physical 


layout of the automatic cutting machine, shown in plan, 
and the schematic electrical control arrangements below. 


inder corresponds to the position of the drive wheel 
and the torches, the lead of the spot of light by about 
\%-in. enables the machine to turn sharp corners with 
a minimum of overshooting. 

If the spot is half on the line, all controls are in 
balance, and the device moves along a straight line. 
A given amount of light is reflected to the phototubes 
(Fig. 4). If the line curves to the right, more light 
is reflected to the phototube and the control acts to 
swing the spot clockwise, turning the driving wheel 
with it to the new direction. When the spot again 
rests half-on and half-off the line, the control is 
balanced, and the machine proceeds again in a straight 
line. The reverse happens when the line turns to the 
left. 

Briefly, more light turns the control clockwise, less 
light turns it counter-clockwise. Hence, a steering 
action occurs which results in the machine being guided 
around any closed line, no matter how complex it may 
be. The fundamental simplicity of the action of the 
system is quickly understood by the operators. They 
need have no knowledge whatever of the contents of 
the “box” to insure their taking advantage of its 
possibilities and understanding its limitations. 


TRACING METHODS 


At the present time there are in use about five 
methods of guiding cutting machines. Each method 
has its advantages and its limitations. They are: 


1. Manual Tracer: In this case, a pencil template 
is used. A driving wheel, rotating at the selected 
speed, is steered along the line by the operator’s hand. 
- The accuracy of this method depends on the skill of 
the operator, the degree of his attention, and his ability 
to withstand fatigue. Since the driving wheel is 
either a thin milled-edge disk or a toothed wheel, the 
template is ruined in a few runs, ‘especially in sec- 
tions where curves of small radius or sharp corners 
exist. This method of control has the advantage of 
simple template preparation. Its limitations are those 
caused by the need of continuous concentrated at- 
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tention on the part of the operator. In multiple torch 
cutting he may lose a cut without knowing it because 
of the amount of attention he must devote to tracing. 
The accuracy of the system is erratic and, therefore, 
cannot be determined in advance. Consequently, finish 
allowance must be increased. 

2. Spindle Type Tracer: Machine gas cutting en- 
gineers have designed the spindle tracer, which re- 
duces the human element somewhat at the expense 
of increased template cost. The template is cut from 
plywood or similar material and a spindle, rotating 
at the selected speed, is held against the template edge. 
Template life is longer and the operator may now 
watch his torches, although he cannot readjust them 
during a cut without special motorized equipment 
since he must keep spindle pressure against the template. 

3. Magnetic Tracer: This is one of the most ac- 
curate high production units commonly used. It is 
similar to the spindle type and, in addition the ro- 
tating section, is highly electro-magnetized. The mag- 
netic pull holds the spindle to the template, which is 
cut from magnetic steel %4-in. or more thick. Once 
started, no attention on the part of the operator is 
required until the end of the cut. This removes the 
human element, gives high accuracy, and the template 
is long-lived. Unfortunately, these templates are 
expensive, hard to store, and require considerable time 
to construct. 

4. Miscellaneous: Two other methods are in use. 
One used for quite a few years employs a rail, bent 
to the shape required, which guides the tracer mechan- 
ism. The other is an interesting machine using a 
programming method of cutting. A series of marks is 
placed on cylinders similar to dictaphone disks. Each 
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mark stops a motion in one co-ordinate and starts a 
motion in the other. In this way, the template is 
traced as a series of north-south and east-west move- 
ments. The records are set up by tracking the mech- 
anism about a drawn template with a series of switches. 
A circuit cuts notches in the disks, which are later 
filled with white filler and in the playback are picked up 
photoelectrically. 

5. The Photoelectric Tracer: The photoelectric 
system provides ease in preparation and storage of 
templates comparable to that of the manual tracer, 
a template life similar to that of the spindle tracer, and 
accuracy with automatic operation equal to that of the 
magnetic tracer, It has been designed to provide maxi- 
mum freedom from electrical or mechanical troubles, 
convenience, flexibility, and ease of replacement of all 
moving parts. Although the electronic circuit is stable 
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Fig. 4 (left, above) —Condition of straight-line operation 
with steering motor idle; light spot 50 per cent on guide 
line, signal balanced. Fig. 5 (right, above) —Light spot 
100 per cent off guide line, signal results in full current 
flowing to clockwise-rotation field of steering motor, 
producing clockwise rotation. The reverse is repre- 
sented at extreme right, above. Fig. 6 (left, below)— 
Optical system for projecting the light spot on the tem- 
plate, showing offset produced by a prism. 


and simple to individuals familiar with control circuits, 
it is realized that speed is vital in restoring an inop- 
erative machine to operation. For this reason, all 
electronic elements in the head are a part of the cover 
and may be removed with it by disconnecting a plug-in 
connection. For a series of machines, one spare cover 
should be sufficient to insure continuous operation while 
repairs are being made to any defective unit. Con- 
servative ratings for the tube circuits insure that 
changes or repairs will be few and far between. 

A description of the unit might best follow the de- 


sign specifications and the methods by which they 
were met. 


DESIGN REQUIREMENTS 


1. High Reliability in Operation: High reliability 
is assured by careful electrical design with proven cir- 
cuits, electrical and mechanical elements of high quality, 
and extensive testing in production work. The scan- 
ning head, or tracer, was developed in close co-oper- 
ation with the Air Reduction Sales Company. 

The atmosphere in a gas cutting room contains many 


particles of metallic iron oxide. These harmful par- 
ticles must be kept out of the control panel and scanning 
head by the use of dust-tight enclosures. A vellumoid 
gasket assembly is used for the scanning head and a 
standard felt gasket seal for the control panel. Sealed 
motors and ball bearings are used wherever possible, 
thus reducing maintenance. 

2. Ability to Withstand Mishandling: A plate cutting 
room is no place for fragile equipment. Cast aluminum 
construction throughout, steel plate reinforcement on 
the bottom surface, and gasket protection for the two 
windows all contribute to ruggedness of the scanning 
system. 

3. Low Backlash: For proper operation of the elec- 
tronic circuit it is imperative that the backlash between 
the optical system and the motor should be held to a 
minimum. This is done by mounting the entire system, 
including its supportiing bearings, in an ecccentric 
cylinder with a 4%o-in. throw (Fig. 7, left front). The 
cylinder is rotated until minimum backlash is obtained. 
The optical system bearing wear is very slight because 
of low shaft speed, but it was felt that if wear should 
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develop in the course of years the proper fit of gearing 
could be restored. 


4. Freedom from Shock Effects: The floating part of 
the assembly weighs about 45 lb. This rests on the 
main driving wheel. In order to prevent damage to 
the needle bearing used for this wheel, in event the 


assembly is dropped on the template table, the raising 
and loweriing of the unit is accomplished by a motor- 


ized chain lift. Slack is left in this chain during oper- 
ation so that small variations in table height will not 
affect the wheel pressure. 


A-c input 


Fig. 8—Circuits of the auto- 
matic template-follower; the 
tubes 5, 6 and 7, and re- 
sistors 1R, 2R and 3R, are 
located in the tracer or scan- 
ning head shown in Fig. 7; 
the remainder is mounted on 
a separate control panel. 


Rectifier 
5U4-G 
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Fig. 7—Tracer or scanning 
head with door opened, 
showing photoelectric tubes 
at right, below; lamp for 
light spot at right, above: 
steering shaft and worm 
gearing shown in Fig. 2 at 
left; and the column down 
-which the spot of light is 
projected, at left below. 


5. Direction Indication: During manual operation it is 
desirable to know at all times the direction in which the 
wheel is headed. This drive wheel is well concealed by 
the casting and can be seen only at table level. There- 
fore, an indicator is used on the upper part of the drive- 
shaft. To avoid confusion, direction is indicated by the 
hours of the clock, twelve o’clock representing motion 
directly away from the operator.. This is used for lead- 
ing the cut to the template line, cutting off scrap, etc. 
(Fig. 7). 

(Continued on page 192) 



























Industry Interdependence Cited 
In Electric Range Manufacture 





* Expected production of a million ranges annually means a 

$186,000,000 block of directly related business for electrical manu- 

facturers; other products show similar evidence of interdependence. 
J. R. PROTEAT * 


Vice-Chairman, Electric Range Section 
National Electrical Manufacturers Association 


\ 7 HO has not been painfully conscious of the 
critically interdependent nature of the elec- 
trical manufacturing industry over the past 
few months? Stoppages in steel, electric power, ship- 
ping and transportation have spread to the entire in- 
dustrial structure just as water rushing through a break 
in a levee floods everything in its path. Among 
electrical manufacturers, the cutting off of supplies of 
motors, wiring devices, controls, cable, etc., has shut 
down appliance manufacturers, impeded construction 
of homes, and slowed down communications systems. 
Isn’t it crystal clear, therefore, that serious dislo- 
cations are caused throughout the entire electrical in- 
dustry when interruption to production takes place in 
any of its parts and that this interdependence certainly 
can and should be put to work constructively to pro- 
mote the welfare of every segment, to maintain pro- 
duction and to provide job security ? 

There is no question that the electric appliance busi- 
ness is completely dependent on those manufacturers 
who produce materials that go on the supply side of 
the household meter. At the same time, electrical 
appliances, which are used on the consumption side 
of the meter, are the principal points of contact be- 
tween electrical manufacturers and the buying public. 
People see the meter in their homes, but to many. 
particularly the small users, it is an unhappy sight 
since it seems to run almost constantly and month in 
and month out provides the information for preparation 
of the electric service bills that have to be paid. People 
see the fuse blocks and switches but these are of con- 
cern only when a fuse has to be replaced or there is 
trouble in the system. There is no pleasurable sen- 
sation connected with these necessary parts of their 
electric supply. On the other hand, electrical ap- 
pliances deal with those pleasurable sensations excited 
by food, cleanliness, and comfort. Appliances, there- 
fore, are in a very excellent position to carry to the 
householder a favorable impression of electrical 
methods. And the advantages of electric light are 
obvious to everyone. 

As an example of the cross-currents within the in- 
dustry which are produced by the appliance business, 


* Mr. Proteat is also manager, range and water heater divisions, Gen- 
eral Electric Company, Bridgeport. 
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Primary feeders 
$3,000,000 


Ranges 
$ 71,000,000 


Generating 
equipment 


$40,000,000 


Sales of products of electrical manufacturers, totalling 
$186,000,000, associated with the sale and installation 
of 1,000,000 electric ranges. 


the electric range is interesting. When an electric 
range is purchased, electrical manufacturers in the 
large, including the range manufacturer, obtain a bill- 
ing of approximately $186. This represents approxi- 
mately $71 or 38 per cent to the range manufacturer, 
and $115 or 62 per cent to other electrical manufac- 
turers. 

At many points in the power supply and distribu- 
tion system capacities have already been provided to 
serve the range, making the immediate expenditure 
of the total $186 unnecessary. However, the con- 


.tinuing sale of ranges utilizes, and liquidates the cost 


of, capacity which has already been provided for ex- 
pansion and makes necessary further expansion and 
capacity additions. 

Obviously, therefore, with the expected sale of a 
ininimum of a million electric ranges a year, an an- 
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nual business for electrical manufacturers amounting to 
approximately $186,000,000 is represented by the sales 
of this appliance alone. Broken down into the various 
parts of the electrical system, this total divides as shown 
in the diagram. 


ELECTRICAL COMPONENTS 


The item of $9,000,000 for component parts and 
materials purchased by range manufacturers from other 
electrical manufacturers is made up of a great many 
separate transactions. For a million ranges a few of 


the many items entering into this figure are listed 
below, showing how electric range sales create addi- 
tional business throughout the entire industry. 


3,600,000 Miniature incandescent lamps 
Incandescent lamps for surface lighting 
Incandescent lamps for oven lighting 
Fluorescent lamps for surface lighting 
Miniature lamp sockets 

Standard lamp sockets 

Fluorescent lamp sockets 

Fluorescent starters and ballasts 
Switches for heating units 

Switches for warmer and lights 

Fuse blocks 


3,600,000 
1,200,000 
800,000 
400,000 
5,000,000 
1,800,000 
1,350,000 

1,350,000 Fuses 

1,350,000 Convenience receptacles 

2,000,000 Ib Porcelain blocks and insulators 

750,000 Timers 

1,000,000 . Thermostats 

4,000,000 Soldering lugs 

6,000,000 = Lock nuts 
17 900,000 IE f COPPER and lead wire* 

2,000,000 Ib Nickel-chromium alloys* 

2,200,000 Ib Stainless steel* 

3,250,000 lb Aluminum* 

2,650,000 Ib Copper alloys* 

15,000,000 Silver contacts* 

675,000 lb Magnesium oxide 
19,000,000 Ib Porcelain frit 

The items which are starred are those in the proces- 
sing of which large amounts of power are used. These 
additional amounts of power represent about 40 kwhr 
per range, or 40,000,000 kwhr for the million ranges 
we are using as an example. When to this is added 
the 60 kwhr per range required in manufacture, or 
a total of 60,000,000 kwhr, a market for equipment 
to serve 100,000,000 kwhr a year is created. 
consumption is independent of the energy used by the 
ranges for cooking, which adds another 1,000,000,000 
kwhr every twelve months. 

Suppose these electric ranges were not sold to the 
public, but in their place the public bought fuel type 
ranges. Practically none of the $186,000,000 repre- 
sented by placing electric ranges in service would then 
be spent, nor would there be need for a large pro- 
portion of the 100,000,000 kwhr used in the manu- 
facture of electric ranges nor the 1,000,000,000 kwhr 
for the ranges themselves—a sizeable loss in any 
language. 

There is a further contribution on the part of the 
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electric range. When an electric range goes into a 
house, the wiring installation has to be stepped up to 
adequacy. Thus, the avenue is opened for the use 
of a great many other electrical devices in the home 
which prior to the installation of the range, could not 
be operated from existing wiring systems. Water 
heaters, television, ironers, dryers and many devices 
with relatively high power ratings are easily served 
in a home using an electric range. And when the 
range goes in, a water heater sale is invited, and that 
in turn brings about its own cycle of related benefits 
to electrical manufacturers and other sections of in- 
dustry as well as to the user. 


® © High-Impact Resistant Glass 
Features G-E Sports Floodlight 

A specially tempered, heat and impact resistant plate 
glass forms the front window of the new Type L-69 
sports floodlight recently introduced by General Electric 
Company at the Yankee Stadium, New York City, to 
inaugurate the 1946 night baseball season. By use of an 
ingenious spinning-on operation, the window is sealed 
in as an integral part of the reflector, thus making the 
floodlight dirt-, weather- and insect-proof. The forward 
edge of the aluminum reflector is spun over the rim of 
the glass window to make the permanent seal. The glass 
is 4-in. thick. The lamp used in each reflector is rated 
at 1500 watts, although actual output is said to be 1740 


General Electric’s new L-69 floodlight features a heat and 
impact resistant glass window spun onto the aluminum 
reflector to form a completely sealed integral unit. 


watts. Some 1245 floodlights made up the complete 
Yankee Stadium installation. 

The integral assembly of the glass window and the 
reflector serves to eliminate the conventional hinged door 
and latches—an innovation in floodlight design, accord- 
ing to G-E engineers. Maintenance functions are accom- 
plished from the rear by removing lamp socket. 

Equipped with lamp, the floodlight weighs 19 Ib. It is 
adaptable for 750-watt lamps as well as for 1500-watt 
lamps. Among the many design features is a scale grad- 
uated in degrees for initial adjustment in daytime; an 
adjustable repositioning stop is included. 
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Exploit the Motor’s Potentialities 





with Centrifugal Clutches 


* Use of these automatic loading devices may permit 
the use of a smaller or perhaps less expensive type of 
motor, with equally good or better operating results. 


greatly enlarged the basic conception of the clutch. 
Fundamentally, it is a convenient link between the 
prime mover and the driven member of a machine. 
Actually, the clutches commercially available are capable 
of performing many other functions besides transmitting 
power. The centrifugal clutch, one of the newer mem- 
bers of the clutch family, is an excellent example. 
The action of the centrifugal clutch depends on the 
Wr, or moment of inertia, of its rotating members. 
When a particle revolves in a circle it has an accelera- 
tion toward the center equal to v?/r where v is its veloc- 
ity and r the radius of the circle. Applying Newton’s 
second law of motion (i.e., the rate of change of the 
momentum of a body is proportional to the force acting 
on it and is in the direction of the force) to the system 
of the particle rotating in a circle, shows that the force 
whjch must be applied to the particle is F=ma=mv*/r 
where m is the mass. This equation shows that the 
force applied to the particle, equal and opposite to that 
applied by it, varies as the square of the speed. This 
force is utilized effectively in the centrifugal clutch. 
In the foregoing theoretical examination of the forces 
developed in the centrifugal clutch, it was assumed that 


r YHE developments in the field of clutches have 
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all the mass or weight of the rotating member was con- 
centrated in a single point at a distance “r” from the 
center of rotation. Actually, in any physical device. 
this is impossible because of the finite dimensions of the 
parts. Therefore it is necessary to use the moment of 
inertia, or the Wr’, of the parts, where W is the weight 
in pounds and r the mean radius, or the radius of gyra- 
tion, in feet. 

From the fundamental equation F=mv*/r it is seen 
that the radial force developed by members of the cen- 
trifugal clutch is directly proportional to their mass or 
weight, directly proportional to the square of their veloc- 
ity, and inversely proportional to the distance from the 
center. This force is developed and utilized in several 
different ways by the centrifugal clutch manufacturers 
to produce clutches which pick up the load gradually as 
the prime mover gains speed or which are so constructed 
that the clutch does not engage until a predetermined 
speed is exceeded. All the mechanisms are relatively 
simple and capable of giving trouble-free performance 
because few, if any, linkages are needed to apply the 
centrifugal force to the clutch shoes or plates. Before 
considering the various centrifugal clutches available 
commercially, it might be well to obtain the overall pic- 
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Fig. 1 (left)—-Performance characteristics of a typical 5-hp, 3-ph, 208-volt, 1800 rpm, class B, explosion-proof 


motor. 
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Fig. 2 (right)—Torque characteristics of 3-ph squirrel-cage motors; A—normal torque, normal starting 
current; B—normal torque, low starting current; C—high torque, low starting current. 
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ture of the centrifugal clutch and exactly what it has 
to offer electrically energized machines. 

If the electric motor is directly connected to the load, 
the motor must be capable of starting and attaining run- 
ning speed under the most adverse, normal; starting 
conditions. The ideal would be realized if it also could 
start under the most severe abnormal conditions such 
as experienced with high back-pressures in refrigerating 
systems or when small clinkers jam the worm in a 
stoker. However, the abnormal conditions usually are 
ruled out because they would require such large over- 
motoring of the device that it would be impracticable. 
Instead, automatic reset, thermal overload devices are 
used to disconnect the motor from the line when it fails 
to start in a reasonable time, permit it to cool and to 
try again in the hope that the abnormal condition has 
been rectified. If the condition still exists the motor 
cycles until finally it comes up to speed or the condition 
is rectified. 

Until the advent of the centrifugal clutch no other 
solution was available. Even neglecting the abnormal 
conditions, the problem of starting a motor under heavy 
load could be solved only by the use of large-size, stand- 
ard, low-priced motors or smaller, special, more expen- 
sive, high starting-torque ones. The picture is the same 
whether fractional- or integral-horsepower, single or 
polyphase motors are considered. Overmotoring the 
machine is costly because of the original cost but, 
equally important, because the operating load will be 
only a small percentage of the motor rating. Referring 
to Fig. 1, showing the characteristics of a typical 5-hp, 
class B, three-phase motor, it is seen that the efficiency 


and the power factor fall off rapidly at the lower loads. 
Therefore, overmotoring does not offer a clean-cut 
solution to the problem of starting with direct-con- 


nected, high-inertia loads. The second choice, namely, 
using more expensive motors with higher starting 
torques, does handle the situation but only by increasing 
the cost of the product. 

The condition is aggravated by the heavy starting 
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Fig. 3—Representative moments of inertia of rotors of 
conventional squirrel-cage induction motors. 


currents experienced with over-size motors directly 
connected to the load. Using a starting compensator in 
conjunction with the motor not only increases the cost 
of the installation but the starting torque is reduced 
materially. Since the torque varies as the square of 
the voltage, reducing the line voltage 40 per cent at start 
reduces the starting torque 64 per cent, nullifying the 
advantage gained by using an oversize motor. In addi- 
tion, the magnetizing current of the autotransformer in 
the starting compensator may increase the line current 
as much as 25 per cent, thereby complicating the picture 
even more. 

Class A polyphase motors having normal torque and 
normal starting current and class B having normal 
torque with low starting current are of the single-wind- 
ing type. Their starting torque varies from 105 per 
cent of full load torque for 450 rpm motors to 150 per 
cent for those at 3600 rpm as shown in Fig. 2. These 
low-priced motors are not suited for high-inertia, direct- 
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Fig. 4 (left)—Torque characteristics of split-phase motors, one general purpose and one high-torque. Fig. 5 
(right) —Torque characteristics of two capacitor motors, single-value capacitor and capacitor-start, induction-run. 
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Syncro Machine Co. 
Fig. 6—The Rawson flexible coupling with two concen- 
tric sets of friction shoes, centrifugally actuated. 


connected loads. Therefore, the more expensive class 
C motor with its double-wound rotor producing high 
torque with low starting current must be used unless 
the motor is isolated from the load during the starting 
cycle by the use of a centrifugal clutch. 
If a centrifugal clutch is used in conjunction with 
| the class A or class B motor, the torque needed at start 
is only that needed for the Wr? of the motor itself. 
Typical curves of the motor Wr? are shown in Fig. 3. 
The torque, given by the equation 
torque (ft-lb)= A EC cones 
308 X (time in sec for acceleration) 
is relatively small and independent of the load. Hence, 
the current drain from the line and the load on the motor 
is so small that no difficulty can be experienced in 
starting. Once the motor has attained the speed for 
which the clutch is set, the clutch begins to engage with 
high slip. However, the centrifugal force, increasing 
| as the square of the speed, increasés the clutching press- 
. ure rapidly as the motor speed increases so that the 
' period of clutch-slip is only long enough to pick up the 
load smoothly without impact, thereby avoiding abnor- 
mal shock to the connected mechanism. Heat is gener- 
ated in the clutch during the period it is slipping but 
the manufacturers have provided ample radiating sur- 








. Fig. 7—Driver (left) and driven (right) components 
) of an automatic centrifugal clutch with two internal 
| expanding shoes bearing against a friction lining on 


1 the driven member. 
Salsbury Motors, Inc. 




















face to dissipate the heat so developed. 

In like manner, if the load connected to the motor by 
the centrifugal clutch increases suddenly, causing the 
motor to lock, the centrifugal clutch disengages instantly, 
permitting the motor to idle until it again reaches the 
speed at which the clutch engages. Then it picks up 
the load smoothly, without impact. The procedure is 
the same in stopping the machine. As soon as the 
switch is opened the Wr? of the motor is isolated from 
the Wr? of the load by the centrifugal clutch cutting 
out. This is particularly desirable where it is necessary 
to stop the load rapidly because the brake need overcome 
only the Wr? of the load itself and not that of the motor 
as well. 

Centrifugal clutches are so inexpensive that they can 
be justified from an economic consideration for use with 
single-phase fractional- and integral-horsepower motors. 
As in the case with polyphase motors they permit the 
motor to be matched to the steady-state load instead 
of to the maximum transient load so that smaller, or 
less expensive, types of motors can be used in conjunc- 
tion with them. Since the field produced by a winding 
on single phase is oscillating instead of rotating, single- 
phase motors have zero starting torque unless special 
provisions are made to cause the field to rotate. The 
shaded-pole motor produces a rotational field by delay- 
ing the build-up of the field flux at the trailing end of 
the pole piece by enclosing it with a short-circuited turn. 
This slight phase displacement produces little starting 
torque as shown in Fig. 4 and is used only on very 
small motors (4499 to %» hp) where low outputs, low 
starting and running torques are sufficient. The shaded- 
pole motor is used for small fans, unit heaters, blowers, 
ahd the like. It is the simplest of the single-phase 
motors because it needs no switches or auxiliary wind- 
ings other than the single short-circuited turn on the 
pole piece. Obviously, its extremely small starting 
torque would require a centrifugal clutch to remove the 
load in starting but such a combination is of little more 
than academic interest because, to date, shaded-pole, 
single-phase motors are used only in those applications 
having very nominal starting-torque requirements. 
However, the trend in centrifugal clutches to ever 
smaller, more compact, cheaper devices for fractional- 
horsepower applications may enlarge the field for 
shaded-pole motors. 

The most common low-priced, single-phase motor 


Fig. 8—The BLM clutch; centrifugal force causes the 
driving blocks (center) to press outward against the 
replaceable loose linings (bottom) which may be re- 
newed through the slot in the driven flange (right) ; 
driver member at left transmits torque directly to the 
movable driving blocks which are nevertheless free to 


move radially. 


Hardinge Company, Inc. 
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is the split-phase type. As shown in Fig. 5, its starting 
torque is approximately 150 per cent of the full-load 
torque. The starting torque is produced by phase dis- 
placement between the current flowing in the main and 
the auxiliary or starting windings. Since the starting 
winding has fewer turns of smaller diameter wire than 
the main windings, it has lower inductive reactance 
and greater resistance. Hence the current lags behind 
the line voltage by a greater phase angle in the main 
winding than in the starting winding and the starting 
torque is proportional to this. difference in the phase 
displacements. Since the currents in both windings are 
lagging, the maximum phase angle between the two 
fluxes producing the starting torque is definitely limited. 
Split-phase motors with high starting torques are avail- 
able but the higher torque, shown in Fig. 6, is obtained 
by permitting high starting currents in excess of the 
NEMA values. These motors are suitable only where 
starting is infrequent and the flicker produced on heavily 
loaded circuits during the starting period is not objec- 
tionable. 

Both the general-purpose and the high-torque, split- 
phase motors use a starting switch, usually centrifugally 
operated, to cut out the starting winding once the motor 
has attained approximately 70 per cent of synchronous 
speed, to prevent the starting winding from overheating. 
The general-purpose, split-phase motor, though cheap 
and dependable, is not satisfactory for high-inertia loads 
because of its low starting torque and the danger of 
being damaged if the load prolongs the period through 
which the starting winding is energized. However, 
when the motor is connected to the high-inertia load 
through a centrifugal clutch, this obstacle is removed. 
In such an arrangement the low starting torque no 
longer is a handicap because the motor starts under 
no-load conditions and then picks up the load when it 
is capable of handling it. 


CAPACITOR-START MOTORS 


The capacitor-start, induction-run, single-phase in- 
duction motor differs: from the split-phase motor in 
that a capacitor is used in the starting winding. But 
a split-phase motor designed to use a starting winding 
cannot be converted to a capacitor-start motor merely 


by the addition of the capacitor. For optimum condi- 
tions more turns are used in the starting winding of 
the capacitor-start motor than in the conventional split- 
phase motor. The capacitor in the starting winding 
causes its current to lead the line voltage, whereas the 
inductive impedance of’ the ‘main winding causes its 
current to lag. Therefore, the phase displacement be- 
tween the two windings is inherently greater than in the 
conventional split-phase motor, thereby producing more 
than twice the starting torque as shown in Fig. 7. The 
greater phase displacement between the currents in the 
starting and running windings also tends to produce 
lower line current at start because the line current is 
the vector sum of the currents flowing in the two wind- 
ings. Hence, the capacitor-start, induction-run, single 
phase motor has high starting torque with low starting 
current, suiting it for high inertia, ‘ direct-connected 
loads; but this is obtained at increased cost. Therefore, 
in choosing the single-phase motor for a particular 
application, the cost of the capacitor-start, induction-run 
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The Hilliard Corp. 
Fig. 9—Centrifugal clutch in which torque is trans- 
mitted to the friction shoes by specially shaped teeth 
around the hub; shoes bear directly against inner 
surface of housing. 


motor must be weighed against that of the conventional 
split-phase motor and centrifugal-clutch combination. 

All these single-phase motors employ the squirrel- 
cage rotor construction and a switch to remove the 
starting winding from the circuit. In addition, the 
capacitor-start, capacitor-run and the single-value capac- 
itor motors also use squirrel-cage rotors. Their char- 
acteristics are shown in Fig. 9. From an examination 
of the characteristics it is seen that the torque curve of 
the capacitor-start, capacitor-run motor is almost the 
same as that of the capacitor-start, induction-run motor 
and, like the latter, it employs a starting switch. The 
single-value capacitor motor does not use the starting 
switch but its starting torque is very poor, making it 
unsuited for -high-inertia loads. 

The repulsion-start, induction-run; repulsion-induc- 
tion ; and straight repulsion motors all employ the more 
expensive wound rotors and brushes instead of the 
squirrel-cage construction. The starting torque of this 
class of motor is excellent but they cannot compete with 
the squirrel-cage motors from an economic viewpoint. 
In fact, if a cost evaluation shows that the combination 
of a split-phase motor with a centrifugal clutch is more 
desirable than a capacitor-start, induction-run motor, 
the wound rotor motors definitely will be out of the 
picture. 

Throughout the discussion of single-phase motors the 
economies possible with centrifugal clutches have been 
accented. However, this is only one reason for specify- 
ing the devices. In addition, the delayed engagement 
of the clutch, which can be set to meet the demands of 
the machine, smooths out the starting shock and reduces 
the power requirements of the motor at start. Also, 
it offers protection against overloads because it disen- 
gages as soon as the motor speed falls below the speed 
for which it is set. This means that the break-down 
torque of the miotor can be lower than if it were direct- 
connected and still have it drive the load satisfactorily. 

Centrifugal clutches are available commercially in 
sizes ranging from 0.07 to 5000 hp. Since the power 
transmitted depends on the speed, the clutches are rated 
at 1800 rpm with a factor of safety of 2. The greater 

(Continued on page 206) 
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Better Mechanical Details 
sked for in Control Equipment 


* Speaking for the machine tool industry, Mr. Frost calls for a 
closer study of the mechanical design details of all control equip- 
ment in order to assure greater reliability under exacting conditions. 


DON K. FROST 
Electrical Engineer 
Mattison Machine Works 


HE following discussion is largely “thinking out 

loud,” and the writer asks the reader to believe 

that he has no axe to.grind in this outspoken 
discussion ; there is only a profound desire to aid some 
of his long suffering brother engineers in the Machine 
Tool Industry. The writer has served approximately 
half his professional life as an active participant in 
applying and selling electrical equipment and the later 
half as a user of this same equipment. This background 
should permit a two-sided view of this quite complex 
subject. 

After pondering the question why industrial control 
devices have acquired an unfavorable impression from 
a mechanical standpoint, the following conclusions 
were reached : 

First of all, in all engineering colleges, with minor 
exceptions, the first two years are practically identical 
for mechanical, electrical, and civil engineers. In the 
last two years the student concentrates in the special 
type of engineering he elects. Having spent the last 
two years in intensive specialized engineering, the aver- 
age student is inclined to be single-minded as to his 
chosen profession. 

After graduation the average electrical engineering 
student gravitates toward the electrical manufacturing 
companies or the light and power industry as an 
engineering apprentice on a test course in factory or 
station. In any event, he becomes absorbed at once 
in electrical work to the exclusion of all else unless 
he happens to be vividly interested in the mechanisms 
of the machines he is testing. In the latter case he is 
really started on the right track as he can still main- 
tain his electrical, associations and at the same time 
broaden his interests. Unfortunately, this is not the 
general rule as many electrical students feel it is unprofit- 
able to spend much time in anything else but the 
interesting and absorbing electrical problems. 

From the test course let us say he goes into the 
design department of the industrial control division. 
He is thrown largely with electrically minded comrades, 
and he may or may not be surprised that there are 
apparently no mechanical engineers to bother him. 
This picture may be overdrawn, but the point I wish 
to emphasize is that our particular student friend is 
naturally electrically minded, and later as his experience 
broadens he is put in charge of designing electrical de- 
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Don K. Frost has spent his entire professional life as 
a motor and control application engineer. He graduated 
from the University of Wisconsin in 1904 with a degree 
of Bachelor of Science in Electrical Engineering. Later, 
on the basis of actual practice, he obtained the full pro- 
fessional degree of E. E. Upon leaving college, he took 
the apprentice engineer test course at the General Electric 
plant in Schenectady and then spent the next 23 years as a 
commercial engineer with the company working on the 
application of motors and controls to machine tools and 
woodworking machinery. Except for brief interval during 
1932 and 1933, when Mr. Frost was temporarily employed 
by two other Rockford machine tool builders, he has been 
associated with the Mattison Machine Works as an elec- 
trical engineer since 1927. At that time the company made 
woodworking machinery. Later he handled motor and 
control problems on machine fools when the company 
brought out its line of surface grinders in 1935, and more 
recently a wide belt grinder for stainless steel sheets. Mr. 
Frost is widely known throughout the machine tool in- 
dustry and has been an active participant in the Westing- 
house Machine Tool Electrification Forums. 


vices. He submits his ideas to draftsmen, and from that 
time on the draftsman becomes the mechanical engineer 
in charge of the mechanical development. 

Now we have possibly discovered why so many 
elements in electrical control devices are not mechani- 
cally sound. That would answer, for instance, one 
of the many questions that has been bothering me for 
many years: I never could understand how men who 
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called themselves Engineers could allow a copper cross 
bar to slide up and down on a steel retainer and not 
expect the copper scrapings to fall into the coil windings 
and on the cross members where they make a perfect 
path for electrical arcing. 

I never could understand the selection of a phenolic 
plastic with wood flour filler as a good material for 
stress and strain members, of terminals that bend like 
rubber, of contacts that would not come together, etc. 
My brother sufferers at this point will exclaim, “Yes, 
and I can name you many other things about electrical 
control devices that have caused us unending com- 
plaints.” Suffice to say that there is an immediate need 
for improved mechanical design of practically all con- 
trol devices, which have not had proper mechanical 
supervision and testing. 

During the war, the use of control devices in air- 
planes, on shipboard, and in combat vehicles, where life 
and limb depend on its function, did more than any- 
thing else to turn the searchlight of truth on this dismal 
picture. Shock and life tests on control devices soon 
pointed the finger at the weaknesses of the mechanical 
construction, and the improvements that have been 
made are vast and encouraging. 

Certainly now is the time for a thorough house clean- 
ing in industrial control devices for machine tools. Our 
engineering friends in the Steel Industry were rudely 
awakened to this mechanical fact some years ago. 
They solved their problems largely by using over- 
size devices to get the necessary life and strength in 
the component parts. They also encouraged special- 


ized control companies to build control apparatus more 


in keeping with their requirements. We in the machine 
tool field have suffered virtually in silence (some people 
will not agree with that) due to many contributing 
causes. On account of space requirements, we could 
not utilize oversize devices except in a minor way. We 
did encourage the manufacture of devices we could 
see were most essentially needed. In many instances 
if we couldn’t get them, we made them ourselves. 
Some machine tool concerns made such worthwhile 
electrical devices that a ready market was available for 
their products. 


NOISE AND SHOCK TESTS HELPFUL 


It has been found by some manufacturers of control 
items that a noise test is very practical from both the 
electrical and the mechanical standpoint. <A_ brief 
review will illustrate this point. Noise in a device is 
a cry for help. It would not be noisy if all parts fitted 
as perfectly as necessary or if friction between parts 
was not excessive. Obviously, a noise test would in- 
dicate whether holding members had been drawn up 
tight enough or not. a 

Another test that will indicate inadequate or insecure 
mechanical parts is a vibration test or a shock test. 
To make control equipment that would stand up against 
a shock test as severe as required by the navy would 
very probably make the cost of the devices excessive, 
but a vibration test or shock test based on the average 
amount of these quantities found in machine tools 
would be a decided benefit to control device designers. 

Tests are not a cure-all, however. It is apparently 
impossible to simulate the actual conditions found in use. 
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Contactors specified by the Navy had to pass brutal 
shock tests. Less drastic testing might help designers 
build more ruggedness into machine tool controls. 


This was most forcibly demonstrated in a recent inci- 
dent. Generally, when we get repetitive complaints 
from users of our machines that control devices are 
breaking down, we find great similarity in the com- 
plaints and often can trace the trouble to a component 
part. In this recent case, we found that the contact 
post holding the main movable contact was breaking 
off. This was called to the manufacturer’s attention. 
No such breakage had occurred on life test and no simi- 
lar complaints had been received on hundreds, even 
thousands of similar devices. However, upon setting 
up a life test using the same equipment as used in our 
application, the trouble soon occurred in repetition and 
substantially verified our complaint. The part was 
strengthened and we do not expect any further trouble. 

I believe all control manufacturers have found it 
true that while life tests are a help they are not in them- 
selves the complete means of finding and eliminating 
the weaknesses in a given design. 

When stationary and movable contacts do not meet 
as they should, there are several things that may happen. 
It is necessary to cite’specific examples to illustrate the 
points to be emphasized : 

In certain types of push buttons we use, the con- 
tacts are generous, the general construction is good 
and the appearance all that can be desired. However, 
due to a binding action between the button itself and 
the guard which also acts as a guide, quite frequently 
the contacts will not go in far enough to complete 
the circuit. Sometimes this fault was caught on the 
test floor, and we had a chance to ream out the guard. 
Other times faulty push buttons would get by and then 
we would get a telephone call from a customer saying 
that the starters would not function. This complaint 
was not serious, but quite annoying, not only to us 
but to our customers as well. It is what might be 
styled efficient inefficiency. We have now taken steps 
to remake all these buttons to prevent such occurrences. 

Probably about this time the reader will exclaim that 
the writer of this article is just plainly a “grouch”. 
In defense the writer can only say that there are always 
two sides to a question and it depends largely on the 
viewpoint. It is certain in my mind that if many of 
the designers of industrial control devices were called 
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upon to use the product, there would be many changes 
made and fewer errors of omission and commission. 

Many things can be excused because of possible 
misunderstandings, but when controls refuse to function 
due to lack of adequate tolerances, interference between 
parts, or actual failure, there is no longer a question 
of misunderstanding but rather of ineffective design. 

The more serious aspect of contacts not meeting 
as they should can very well be illustrated by two 
recent examples which happened quite recently in our 
own plant: In the first example the movable member 
of a magnetic switch failed to make good contact because 
of wear at the pivot points. This caused the contacts 
to burn badly and finally to wéld together, causing 
an overrun of the feed motor with the consequence 
that a large segment of a supporting casting was 
broken off, falling on the machine bed and wrecking it. 
The loss of this key machine for two or three days dis- 
rupted production seriously. To prevent reoccurrence 
we substituted a magnetic switch of proven mechanical 
ability and expect no further trouble at that particular 
point, 


WHEN CONTACTS FREEZE 


The second case, on a cylindrical grinder, was quite 
similar but the consequences were more serious. Here 
when the contacts froze, the feed kept on advancing 
until the grinding wheel, acting as a large gear, spun 
the work at such a high rate of speed that the heavy 
workpiece flew out of the machine, injuring the oper- 
ator seriously and wrecking a near-by partition. Here 
again we substituted a reversing magnetic switch of 
better mechanical construction and again expect no 
reoccurrence. 

These occurrences are not unusual- Precise and 
dependable controls are absolutely essential on many 
machines to prevent such unhappy results. It seems 
to be quite impossible to fully safeguard sequence con- 
trols. It is certain that many devices such as limit 
switches, magnetic reversing switches, relays, etc. have 
been developed with follow-up or interlocking devices as 
possible safeguards against erratic operation, but in 
the main we must depend on proper functioning of 
magnetic control to insure continuously safe operation. 

In automatic control there are frequent repetitions 
of action even down to a fraction of a minute. It is 
in this type that stamina must be built into control 
devices. Soft steel interlocks and links made in the 
form of punched parts or springs flimsily held in place 
should be eliminated for the more practical design of 
machined and accurately fitted parts. Where wear 
is a factor, parts should be hardened. Long life and 
accuracy of alignment, so vital to this type of service. 
can only be secured by employing bronze bushings or ball 
bearing mountings for rotating shafts or toggles. 

The writer wishes to emphasize that after painful 
experience it is now realized that the ordinary class 
of control that is called upon to start and stop two or 
three times a day is not up to requirements of the auto- 
matic cycle machine tool. For such applications the 
controls become a part of the machine itself and must 
be constructed as ruggedly and with as much foresight 
as the machine tool. 

We of the machine tool industry should insist 
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on a closer study of the mechanical details of all control 
equipment. This has been the opinion generally among 
builders of electrically controlled machine tools, and 
some if not all of the electrical control manufacturers 
concur. This is the time for concerted action since there 
is no longer the necessity or excuse of delay in such 
action because of a war period. 


CLOSER STUDY NEEDED 


Indeed the way has been pointed out by the control 
developed for aircraft-and navy use. When considered 
from the viewpoint of shock and vibration, machine 
tool requirements are not as severe, but when consid- 
ered from the viewpoint of dependability, long life, 
and personal safety, the same factors are present in 
the problem. 

I am heartily in favor of tying in the design of in- 
dustrial control devices with statistical quality con- 
trol.* Since all variations in manufacturing processes 
represent a possible loss of quality, the designer must 
set a minimum quality below which individual parts 
of a device will not be satisfactory. 

The cost of reworking or scrapping undersized or 
oversized parts must be balanced against that of manu- 
facturing to closer limits. In any event parts that re- 
quire close tolerances to improve or secure reliability 
or length of useful life should by all means, be kept 
within the necessary limits. This would justify the 
purchase of the best possible machines and tools for 
the manufacture of these devices. These are used in 
turn on machines where, it is certain, tolerances have 
been held to much closer limits than is usually the case 
in the manufacture of control devices in the past. 


*See ‘ ‘How the Designer Can Tie in With Statistical Quality Conteal, 7 
by H. W. Bloodworth, ELectrricaL MANUFACTURING, May 1946. 








@ @ Here is a collection of Japanese electronic com- 
ponents brought back from the Pacific by Roger I. Wil- 
kinson of the Bell Telephone Laboratories technical 
staff after an assignment with the Army Air Forces. 
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Contour Tracer Operates Through 
Air-Hydraulic Relay 


OMBINATION air and hydraulic controls of 
E; the output of a motor-driven pump is the basis 

of a new duplicating attachment developed by 
the Bailey Meter Company, Cleveland, for application 
to lathes and boring mills. Heretofore, most contour 
followers have employed either electric or hydraulic 
tracers. In the Bailey system a sensitive tracer finger 
operating against a sheet metal template controls the 
air pressure in a bellows, the flexing of which positions 
a hydraulic piston valve admitting oil to either side of 
an actuating cylinder on the tool slide. The tracer is 
given the same movement as the tool by having it car- 
ried by an arm secured to the tool slide, so that the two 
elements remain in step. A deflection of 0.0001 in. or, 
less of the tracer finger will cause the air-hydraulic 
pilot valve to respond and bring the system back into 
equilibrium. 

Basic idea for the pneumatic-hydraulic relay came 
from combustion control apparatus the company has 
been making for many years. The tracer principle is 
new. Essentially, it consists of a plunger air valve flexi- 
bly mounted, with respect to the valve body, on a system 
of four flat springs. (See detail on sketch.) Slight 
pressure against the tracer finger changes the flow of 
air being fed through the tracer unit and thereby affects 
the pressure on the bellows of the relay. A deflection 
of 0.001 in. caused by a pressure of 6 oz on the tracer 
results in a change in system air pressure of 2 lb per 
sq in. so that appreciable movement of the bellows and 
hydraulic valve takes place. 

From the shop service line, compressed air is brought 
through two pressure regulators, the first providing a 
minimum supply pressure of 60 Ib per sq in. and the 
second, 50 Ib at the outlet. This air is then led through 


a fixed orifice which. gives stability to the system. It 


creates a neutral pressure of 40 lb, with fluctuations 
between 30 and 50 Ib, depending upon the position of 
the tracer finger and hence the pilot air valve. © 


THE HYDRAULIC SYSTEM 


Oil pressure in the system is normally held at 160 
lb per. sq in., sufficient to, produce a tool force of 1 ton 


through the hydraulic cylinder and piston. For large 
size units this pressure is stepped up to 300 lb. Pump- 
ing unit has a capacity of 1% gpm and is driven by a 
3-phase, capacitor start, 4-hp motor off either a 220 
or 440 volt line. Plastic tubing (vinylidene chloride) 
is used for the flexible sections of both the air and hy- 
draulic lines. 

The original unit was designed for contour boring of 
internal parabolas for a jet orifice. It had two hydraulic 
cylinders, one for longitudinal, the other for the infeed 
component. For the general purpose unit, it has been 
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TEMPLET 
HOLDER 


MICROMETERS 


Application of novel air-hydraulic tracing attachment 

to an engine lathe. Tracer is an air pilot valve which 

governs output of motor-driven pump through bellows 
and hydraulic piston valve. 


found that one cylinder will suffice, by mounting it at 
some intermediate angle, say 45 deg, and employing the 
carriage traverse movement for longitudinal traverse. 
Usually, the cylinder is mounted on the compound rest of 
the lathe carriage and the piston rod is anchored to the 
top slide. By having the cylinder set at an angle with 
respect to the centerline of the cross slide, it becomes 
possible to follow a contour involving square shoulders, 
round corners, tapers and even undercuts, since the 
tool follows a path relative to the work that is the result- 
ant of the movement of the carriage and the hydraulic 
cylinder. Neutral position of the tracer finger provides 
steady infeed, but a pressure of a few ounces causes the 
finger and slide to back away an imperceptible amount 
until pressure is relieved. The tracer arm is adjustable, 
but once set, remains fixed with respect to the piston 
rod and tool slide. Template is clamped to the lathe 
and is provided with micrometer adjustment screws. 
Pump, motor, pneumatic-hydraulic relay, oil reservoir, 
and the second of the two pressure regulators comprise 
a single unit. Motor control is usually mounted on the 
lathe, as are the other parts of the attachment. The unit 
is a unique example of the integration of air and hy- 
draulic controls of power supplied from a motor. 
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Some Problems of Design Met in a 


Flash-Butt Welder 


* Heavy currents at low voltage call for minimum impedances; 
upsetting mechanism complicates the problem of insulation; 
duration of welding shot must be coordinated with upset cycle. 


construction calls for sound familiarity with prin- 

ciples of electrical engineering. When, however, 
the machine is intended for specialized operation, such 
as flash-butt welding, and has power-driven upsetting 
mechanism the operation of which must be coordinated 
with the flow of welding current, complications begin 
to multiply. 

Two problems of major importance must be faced in 
designing a machine of this kind: How to secure low 
impedance in the welding circuit and how to dispose 
of flash so it cannot cause injury to the electrical or 
magnetic circuits or equipment. These problems have 
both been dealt with in the new type B-7-C flash-butt 
welder, Fig. 1, made by the Taylor-Winfield Corpora- 
tion. Minimum impedance in the transformer second- 
ary is obtained by use of heavy copper castings with 
minimum length of circuit and with the enclosed loop 
held to a very small area as shown in Fig. 2. The stray- 
flash problem has been met by so locating the secondary 
terminals at which the flash occurs that they are not 
over the transformer or any other critical component. 


r VHE design of an electric welder of very simple 
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Flash material then drops harmlessly down between 
the vertical platen members into a pan below the ma- 
chine, without necessity for shields, pans, or other spe- 
cial devices. 

Attainment of low impedance with freedom from 
difficulty with flying flash usually calls for more or less 
compromise in the design of the welding circuit. Ad- 
justment of various factors in an effort to arrive at the 
best compromise is the special obligation of the designer. 
The product illustrated and described here should be 
studied with this observation in mind. 

In this welder the upsetting pressure is applied by 
means of a cam upon a vertical shaft driven by a 1%4- 
hp induction motor. A pivoting link interposes a set of 
rollers between the cam and the movable platen. What 
looks in Fig. 3 like one roller is really three, the top 
and bottom ones bearing against the adjustable head 
of the movable platen and the center roller, slightly 
smaller in diameter, riding upon the cam which is just 
visible in part below the top plate of the machine frame. 

Electrical insulation is a major problem in welder 
designs and the Taylor-Winfield solution here is also 





Fig. 1—The Taylor-Winfield 
B-7-C flash-butt welder with 
a vertical pivoting clamping 
\ fixture in place. Electric con- 
trols operate the welder as 
described herein; air con- 


trols are only for the clamp- 
ing fixture. 
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interesting. The movable platen is carried on two slide 
bars which are supported at their ends by large rectan- 
gular blocks of molded bakelite, graphite-impregnated, 
readily accessible for inspection and for replacement 
after wear has become evident. These bakelite blocks 
effectively insulate the one side of the welding circuit, 
the other, of course, being grounded to the frame and 
the stationary platen. In Fig. 1, the front slide bar 
may be seen extending horizontally directly behind the 
operator’s push-button control station. The bakelite 
blocks are covered by cast shields with clearance for 
insulation, the left shield being identified in the’ illustra- 
tion by the manufacturer’s name. 

To provide the necessary coordination between the 
upset cycle and the welding period, two timing cams 
are mounted upon the top end of the upset cam shaft. 
These timing cams are also visible in Fig. 3, with the 
limit switches which they operate. One of these switches 
is the firing switch, controlling two Square D class 8990 
contactors, type HCG-2, in the welding transformer 
primary supply line. The other limit switch stops the 
motor as the upset cycle is completed. The welding 
cycle may be varied by changing the timing cam, a 
simple operation as may be seen from the photograph, 
Fig. 3. 

The speed and duration of the operation is controlled 
through the Reeves speed control through which the 
motor drives the vertical cam shaft which in turn op- 
erates the welding contactors and the upset mechanism. 
The Reeves drive is illustrated in Fig. 4. 

The transformer is designed and built by Taylor-Win- 
field, being a pancake type especially designed for low 
impedance (Fig. 2). Glass tape, mica barriers and 
thermo-setting insulating varnish are all used. In fact, 
class C insulation is used wherever temperatures are 
likely to be unusual. At each end of the transformer 
is a steel housing filled with insulating compound to 


Fig. 3 (below)—The upsetting mechanism and the weld- 


ing-cycle control cams and limit switches. Fig. 4 (right) 


—The Reeves variable-speed drive between the motor and 


the upset mechanism and welding-timing cams. 
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Fig. 2—Transformer and secondary, showing how 
close positioning of platens holds area of circuit loop, 
and consequent impedance, at a minimum. 


avoid the possibility of flash or other foreign materials 
being drawn into the structure by magnetic action or 
otherwise. An 8-step tap-changing switch is provided 
for varying the output to the secondary circuit. 

This machine is rated at 100 kva at 50 per cent duty 
cycle for operation on 220/440 volts, 50/60 cycles, 
single phase. Its maximum capacity is as follows: 


High alloy steel (stainless) 0.75 sq in. 
Low alloy steel 1.25 sq in. 
Low carbon steel 1.9 sq in. 
Aluminum and magnesium alloys 1.0 sq in. 


Comparable capacities are to be expected for weldable 
bronzes, monel and inconel. 








Gigantic Machine 


Handles House and 
Forms Electrically 


* Equipment for mass production of four- 
room homes has its own generator and 
motorized winches with all usual controls. 


HEN the gigantic house-building machine illus- 

\ \ trated on this page really goes to work, electric 
motors and controls are relied upon for the ex- 

acting operations of raising and setting in place first the 
forms and second the complete monolith comprising the 
shell of the house. It is a product of R. G. LeTourneau, 
Inc., of Texas. With its aid as many as twenty-four 
houses of the general style illustrated can be constructed 
in one month. Outside dimensions of the house are 24 
ft by 32 ft 8 in., 10 ft high. A middle inside partition 
is cast with the outer walls but further subdivision of 
the interior may be as desired by builder or owner. 
The electrical aspects of the giant Tournalayer are 
interesting examples of new and untried applications 
such as challenge the ingenuity of the electrical designer. 
The machine comprises a two-wheeled prime mover, 
which is electrically steered, and a gigantic U-shaped 
trailer capable of straddling the forms*for a house. An 
engine-driven generator rated at 50 kva but with a 


large overload capacity for short periods supplies the 
electrical power. Three motors are mounted upon the 
trailer frame and geared to winches which raise and 
lower the forms or the cast monolith with steel cables. 
One motor is on each side, over each rear wheel of the 
machine; the third is in the center at the front. The 
three motors operate together or independently as re- 
quired. 

For raising and lowering the complete monolith, how- 
ever, where no chance can be taken on straining or dis- 
torting the assembly, especially if the concrete is still 
green, a single larger motor is employed to which cable 
connection from all three winches is made. This in- 
sures uniform movement all around and steady handling 
of the large mass. 

Because of the character of the load, the motors are 
rated in terms of stall-torque. The three motors mount- 
ed upon the trailer frame are rated at 50 ft-lb, while the 
motor for handling the entire load at one time is rated 
at’100 ft-lb. With the intermediate gearing, these rat- 
ings insure sufficient motor capacity to handle maximum 
loadings. Incidentally, the monolith is not as heavy as 
might be suspected, since walls are only 5 in. thick, and 
since also a special mix of concrete is employed which 
not only has less unit weight but also better thermal 
insulating qualities. 


The size of the giant Tournalayer may be estimated 
from the height of the man standing beside one of the 
huge tires in the photograph below; three electric 
motors geared to winches are visible above the frame. 
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“SLOTTED HEADS COULDN'T TAKE 
the ‘oomph’ we use when we set 
‘em up, sometimes with a cross 
bar on the driver, without break- 
ing or burring. Phillips Screws 
can—they start easier, drive 
easier, too.” 


“PHILLIPS SCREWS ADD GOOD 
lL: OKS$ to safety,” said Otis en- 
gineers. ‘“The ornamental recess 
blends with the modern, finished 
appearance of the esca- 

lators — saves us getting 

the special head designs 

we formerly used.” 


PHILLIPS x-o/ena SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


American Screw Co. 
Atlantic Serew Works 
Atlas Bolt & Screw Co. 
Central Screw Co. 


Chandler Products Corp. 


Continental Screw Co. 
Corbin Serew Div. of 


American Hdwe. Corp. 


The H. M. Harper Co. 
international Serew Co. 
Lamson & Sessions Co. 
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Manufacturers Screw Products 


Milford Rivet and Machine Co. 


National Lock Co. 
National Screw & Mfg.Co. 
New England Screw Co. 
Parker-Kalon Corporation 


Pawtucket Screw Co. 


Pheoll Manufactur 
Reading Serew Co. 
Russell Burdsall & 

Bolt & Nut Co. 


Scovill Manufacturing Co. 


Shakeproof Ine. 
The Southington H 


The Steel Company of Canada, Ltd. 


Sterling Bolt Co. 
Wolverine Bolt Co 


i Phillips Screw Mfrs., c/o Horton-Noyes 
2300 Industrial Trust Bidg., Providence, R. 1. 


ing Co. 


ware Name 


Company 


ardware Mfg. Co Address 


mpany 


Send me reports on Assembly Savings with Phillips Screws. 


OR COMPANY 


ra Lek od 


The investigator, from James O 
Peck Co., industrial research au 
thorities, is studying assembly 
methods in leading plants. At 
Otis Elevator Co. he asked the 
same questions you would ask - 
and here are some of the money- 
saving reasons they gave him for 
using Phillips Screws. 


“THEY BANISHED BURRS — always a hazard in 
equipment used by the public. Slotted 
screws burred easily, and if unnoticed in 
assembly, might later scratch limbs or snag 
clothing, especially on a moving escalator, 
with resulting damage claims. If the burr 
was noticed, the screw had to be replaced, 
wasting time. 


“THEY DISCOURAGED TAMPERING. When slotted 
screws were used, people could turn them 
out with a coin, a nail file, or even with 
finger nails. This malicious mischief is a 
constant ‘headache’ in buildings used by the 
public. Phillips Screws are relatively 
tamper-proof. 


“THEY ENDED DRIVER SKIDS. Plates and panels 
scarred by slipping drivers are a serious 
problem to us, since our products are as- 
sembled in the field. Refinishing by expert 
touchup men comes high. Sometimes new 
parts must be procured from the plant, and 
the cost of time lost in installation mounts 
fast. The Phillips driver stays in the recess, 
doesn’t skid.” 


His complete, idea-crammed report, with 
others now ready, and more to come, com- 
prise a practical manual of modern assem- 
bly practice-—a guide to savings you can’t 
afford to miss. All types of products are cov- 
ered — metal, plastic, wood. The coupon will 
bring the reports ready now and the rest as 
they are issued. 


Whatever You Make, There Are Savings 
Suggestions for You in These Reports. 
They Are FREE .. . Mail the Coupon Today! 

















Induction Furnace Coils Present 





Difficult Insulation Problem 


* High temperatures create severe operating conditions for the elec- 
trical insulation of aluminum-melting furnaces; Fiberglas tape has 
shown consistently satisfactory performance in these applications. 


A. WINSOR BROWN 


Insulation Engineering Specialist 
Owens-Corning Fiberglas Corporation 


is subject to unusually stiff operating conditions. 
It is essential therefore to select and specify an 
insulating material that will meet the demands of such 
conditions and will provide long service without failure. 
An interesting use of Fiberglas tape for such purposes 
is found in the electric furnaces for aluminum-melting 
made by the Ajax Engineering Corporation, Trenton, 
N. J., a division of Ajax Metal Company, Philadelphia. 
This insulation is used by Ajax for an entire line of these 
furnaces ranging from small ones rated at 20 kw to very 
large furnaces rated at 500 kw. 
Essentially, the Ajax electric furnace consists of a 
stepdown transformer with a single-turn secondary 


r NHE electrical insulation of metal-melting furnaces 






















made up of the metal which is to be melted. One large 
coil is placed on one leg of a laminated steel core which 
goes through a channel in the refractory lining of the 
furnace. 

The forced air cooled coil is separated from the heat 
of the molten metal by only 3 in. of refractory in the 
larger size furnaces and by 114-in. on the smaller ones. 
With the furnaces in operation, the surface temperature 
of the coil reaches a value in excess of 300 F from heat 
radiation and conduction alone. Electrical heat losses 
from the coil itself boost the operating temperature to a 
value considerably in excess of that figure. 

The coils used in the furnaces vary in construction 
and size with the size of the furnace being manufac- 
tured. Generally coils for larger machines are rectan- 
gular in construction, although coils for a 60-kw ma- 
chine are made with a circular cross-section. All coils 
are made up of heavy copper taped with a half-lap wrap 


Fig. 2—Cylindrical coils for a 150-kw electric furnace. 
Left, coil just taken from coil-winding stand; right, 
coil after having been dipped and baked in varnish. 


Fig. 1—Applying Fiberglas tape 11 in. x 0.007 in. to 
strap copper 0.650 in. x 0.150 in. by means of special- 
ly designed manually operated coil-winding machine. 
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Fresh design! Enduring, living color! smoothness and warmth give it a pleasant touch. And its 
Styron blends these qualities with maximum effectiveness solid dependability means extra life and satisfaction. Water 
for home interiors—and gives maximum service, too! In won’t harm Styron. Nor will alkalies from soaps, nor acids. 
bathroom fixtures, this Dow plastic permits design that You'll find that Styron serves long and well—and brilliantly! 
makes for simple installation, ready removal and quick You can depend on Styron for permanent beauty and new 
cleaning. Styron’s lightness makes it easy to handle. Its design in satisfying products in the home. 


Lad wank i vik logit 


Success in plastics is best measured in end products. 
It calls for combined efforts of manufacturers, designers, 
fabricators, raw material producers. Dow is ready to 
do its part. Save time and money—call on Dow and 
get the most out of plastics. 


PRESENT AND POTENTIAL USES— Lighting fixtures and displays; insulators; 
hydrometers; battery cases; funnels; bottles; closures; food handling equip- 
ment; pharmaceutical, cosmetic, and jewelry containers; jewelry; advertising 
items; refrigerator parts; pens, pencils; chemical apparatus; lenses; decorative 


objects, and trim. 
PROPERTIES AND ADVANTAGES—Beautiful, clear, translucent; ee light PL AS q J Cc ey 
ies; 


through rod around corners, etc.; resistant to acids and many al stable 
at low temperatures; excellent electrical properties; broad color range; low STYRON © ETHOCEL 
specific gravity, providing more moldings per pound; low water absorption. ETHOCEL SHEETING © SARAN © SARAN FILM 


































































coils are then ready for installation. Spacing blocks are 
used in some constructions, while in others, coils are 
held in place over pads of wide Fiberglas tapes. 

To date none of the furnaces in use has failed directly 
as a result of failure of the insulation. In one partic- 
ular installation, through an error in operation, molten 
aluminum ate through the refractory lining of the fur- 
naces and poured out over the Fiberglas-insulated coil. 
In disassembling the furnace for replacement of the re- 
fractory and removal of the coils, it was found that ‘a 
layer of aluminum had congealed between layers of the 
winding of the coil. The metal was removed and a sub- 
sequent test showed that the coil was still operable, 
although all the varnish had been burned off the tape, 
returning it to its natural white color. The coil was 
redipped in varnish, baked out and reinstalled.. It has 





Fig. 3—Transformer coil and core being inserted into 


250-kw melting furnace. Coil will be directly in cen- been operating continuously for about two years. 
* ter of melting charge, separated from molten metal by Because of the high ambient and generated tempera- 
| only 3 in. of refractory. ture involved in these furnaces, forced air cooling is 


employed as a safety factor. Originally, difficulty was 
sometimes incurred in operation through failure of the 
: of 1%-in. x 0.007-in. Fiberglas tape. This tape wrap is blower motor, a % hp single-phase, capacitor-type 
applied by hand in a specially developed coil-winding motor. As a result, Fiberglas insulated motors have 
machine (Fig. 1). A length of the copper is wrapped _ now been adopted as standard for this application. Fiber- 
and then the coil take-up mechanism winds the insulated — glas- and asbestos-insulated lead wire are employed 
strap on the coil form. Tape ends in coil going from _ throughout. 


body of coil to right end will be used in tying completed Furnaces come completely equipped with controls and 
coil together. Mandrel wrap is of fiber, and will be re- _—s capacitors for power factor correction of the circuits. 
| moved before coil is dipped in varnish. Temperatures in the metal charge can be controlled 


After the coils are made up, they are dip-impregnated within very close limits. These values range from about 
with modified phenolic high temperature insulating var- 1300 F for aluminum to about 2200 F for bronze. Some 
nish (Westinghouse Thermoset varnish, 7826-1). They — of these furnaces were used to make special bearings 

are then baked until the varnish is completely cured. The —_ and brushes for aircraft and other armament applications. 
i 
. 
| 








Sintered Glass Offers Many Uses in Tube and Lamp Design 


Sintered glass has been found to offer a number of glass is cast in a mold in which the metal parts to be 
outstanding advantages in many applications where it is fused are already placed. It is important that all the 
necessary to fuse closely spaced metal parts (such as spaces between the metal parts are filled with the glass 
lead-in wires in tubes and lamps) into glass. The con- _ powder. The mold is then covered and the whole is 
ventional method of forcing molten glass into the small _ heated to a temperature at which the glass is very fluid. 
spaces between the metal parts often fails despite use of This makes it possible to fill even the very small cavities 
high external pressure. This is so because of the low _ with only slight pressure. Certain precautions must be 
( fluidity of the molten glass. Another factor which pre- _ taken so that the coefficient of expansion of the mold 
! vents sufficiently deep penetration of the molten glass _— material is in proper relation to that of the glass to pre- 
into the spaces is the too rapid cooling that may take vent bending of the metal parts or other unsatisfactory 
place owing to the conduction of heat through the metal __ results. 
parts. These difficulties can be avoided, according to The variety of metal parts that may be fused in is 
E. G. Dorgelo in the January, 1946, issue of the quite large. In addition to lead-pins, such parts as metal 
“Philips Technical Review,” by using the sintered glass _ strips, tubes, nuts and other objects can be used. The 
| technique. In this method the glass is introduced in fine number of parts, the distances between them, and their 
powder form directly in the spaces between the metal = grouping are also susceptible to much flexibility in 


| parts and then the whole assembly is heated at ‘a tem- _— design. In certain applications where leads are fused 

perature at which the glass fuses. into lamp or valve bases, it is also possible to simultan- 

The structure of the turbid sintered glass that results eously weld on the glass envelope. 

| is not homogeneous. The glass contains many minute Sintered glass offers special advantages in the produc- 
gas or air bubbles which modify the properties of the tion of valves, lamps and tubes for experimental pur- 
glass. These modifications are not of primary impor- poses. It is possible to make almost any desired base 


tance, but they may make possible certain structural quickly and simply, and at the same time fuse in the 
uses not obtainable with normal types of glass. For required metal parts. The process can be applied to every 
example, according to Mr. Dorgelo, objects made with _ type of glass, including the varieties normally difficult 
sintered glass have fewer mechanical tensions than those _to soften. 

made with ordinary clear glass. Other applications where sintered glass offers impor- 
The actual technique is as follows: The powdered (Continued on page 222) 
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As a built-in component of the newly designed 
2 KVA POWERSTAT variable transformers *, the 
fuse in the output brush contact lead offers 
economies in set-up time and replacement costs. 
Needless to say — replacing fuses is decidedly less 
expensive than replacing POWERSTATS. But... 
instrument protection is not the only new feature 
of the fused POWERSTATS. User protection is 
also incorporated. A totally enclosed aluminum 
terminal box houses all “hot” connections. With 
the input cord-plug and output receptacle 
combination, anyone can operate a POWERSTAT 


without danger of personal injury. 


To suit each require- OUTPUT 
ment, the output re- a a 


ceptacle is available in 

a variety of types. It 

can be supplied to accommodate a two or three wire — straight 
blade or twist-lock type plug. Connection of the load is a simple 
matter. There is no bother of clip-leads or direct wiring. 


Although the fuse has been so selected that the FUSE 

maximum rated current can be drawn at any dial PROTECTION 

position, it opens the circuit immediately when this 

value is exceeded. Burned-out coils and ruined brush contacts from overloading are a virtual im- 
possibility. Situated in the recessed bottom portion of the durable cast-aluminum terminal box, the 
cartridge type fuse can be removed with very little effort. It is protected by a cast-aluminum section 
which is held in place by screw- connection. 


Logically, the input cord and plug is a duplication of the output receptacle 2 or 3 wire INPUT CORD 
— straight blade or twist-lock arrangement. In the 3 wire system the 3rd wire is eG 
solidly grounded to the POWERSTAT frame. By plugging the cord into a convenient outlet, the POWERSTAT is ready for use. 


* Write factory for further details on either terminal stud or fused type POWERSTATS. 


Send for Bulletins ME 


THE SUPERIOR ELECTRIC COMPANY 


747 LAUREL STREET, . 5 BRISTOL, CONNECTICUT 
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Redesign Emphasizes Electrical 
Features of Hand Truck 






* Modernized power plant is carried on column over single front 
drive wheel and comprises motor, two-stage speed-reduction chain 


drive, controller, contactor, 


HE design of the Transporter, electrically pro- 

pelled hand truck of the Automatic Transporta- 

tion Company, has been subjected to a thorough 
overhauling. Electrical features as well as mechanical 
have benefited. 

The heart of the Transporter is the power plant, 
mounted on the column above the single front wheel, 
connected with the motor shaft through a two-stage, 
speed-reduction, chain-and-sprocket drive. Current is 
fed at 12 volts from a storage battery through two cop- 
per collector rings with carbon brushes at the top of the 
column and is carried to motor, to controller, and to 
resistor with flexible leads. The collector rings permit 
rotation of the steering column through an angle of 210 










COLLECTOR RinG———___ 


CARBON BRUSHES — ~—DRIVE MOTOR 


OMMUTATOR COVER 


~CONTACTOR 


Fig. 2—Power plant of the Transporter, supplied from 
a 12-volt storage battery through collector rings at 
the top of the column. 
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resistor and brake mechanism. 





Fig. 1—The Transporter, electric propelled hand truck, 
the power plant of which is illustrated and described 
on this page. 


deg. The motor is series-wound, reversible, and 
equipped with ball bearings. It has been redesigned for 
efficiency and compactness, with terminals reduced from 
six to four in number and relocated to prevent obstruc- 
tion to other elements. Commutator cover is removable 
for access to brushes. Contactor is more accessible 
than formerly and the wiring has been redesigned. 

A magnetic contactor has two hundred-ampere, con- 
stant-current contacts (interchangeable and reversible), 
with silver-alloy tips that do not “build up” or “crater” 
from breaking of the circuit and which withstood tests 
of more than a million cycles of opening and closing. 
Simplification of design makes it possible to interchange 
or replace contacts in one-tenth of the time formerly 
required. The resistor has been relocated to permit full 
access to the motor. 

Other improvements include increase in diameter of 
the turntable; addition of a heavy pressed-steel chain 
guard ; extension of thumb guard on the steering han- 
dle; change to double-pitch chain sprockets ; and reduc- 
tion in number of lubrication points. 

The new Transporter is being made in four models: 


-4,000-pound and 6,000-pound capacity platform type; 


4,000-pound capacity fork type; and a special 3,000- 
pound capacity fork model for tin plate. 

Standard equipment includes a battery capable of at 
least eight hours operation. 
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RELAYS 4 GUARDIAN 


Whether the principle is electronic or mag- 
netic... here are some of the latest, 
greatest basic design Guardian Relays, 
Solenoids and Stepping Switches we are 


ivil t to desi i i 
INE Oe GRORE Se Gage Saeaneee Each unit offers an unlimited number of vari- 


¢ ations .. . often making a standard Guardian 
Relay a “special,” effecting big savings in time 
and money. Highly efficient, compact, low- 
priced, long life, you can depend on it—they'll 
increase the dependability and quality of your 


Series 40 A. C. 
Laminated Relay 


This laminated relay is de- 
signed to produce maximum product. 
outpu! with minimum current 
input. Typical uses include 
control of call system bells; 
auxiliary for avtomatic radio 
Pe hme aaa Ame we Series 1-A Solenoid 
instruments; sound movie The series 1-A Solenoid by 
auxiliaries. ; Guardian is one of numerous 
types for intermittent and con- 
— duty. Applications in- 
c valve control and oper- 
Series T-110 ation; electrical locking; clutch 
Time Delay Relay and brake operation; mate- 
This relay employs a resist- rial ejector; spray gun opera- 
ance wound bimetal strip Hon among others. 
to achieve a delayed oper- 
ation from 10 te 60 sec- 
onds. ae 1 flows through 
the windings generating * 
heat, causing the bimetal Series A-100 
strip to bend, closing a con- High Frequency 
tact after the required time This AlSiMag insulated relay 
delay. i is compact, convenient, low 
in cost. In radio applications 
it is used for antenna change- 
. ever, break-in, high voltage 
Series 120 keying, grid controlled recti- 
The Series 120 is @ smell da Sean See: 
compact relay. It is an ec- ! 5 . 
onomical unit designed for other high frequency applice- 


contro! needs which do not Hens. 
exceed single pole, double 
throw combination. Econ- 
ae peas my id of -_ . Series R Stepper 
ee ees Sica ° ‘ > This Relay is built in three basic 
low price compared with its i? Oy conn A.C. and D.C. ota) Bee: 
perfo aa “ ay inveus rotation, ~ 
high quality ee oi trical reset, (3) Add and subtract. 
Ws principle application is outo- 
matic circuit selection including 
evtomatic sequence, automatic 
wave changing on short wave 
transmitiers, automatic business 
machines, totalizing units, con- 


— 
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Selected List of Scientific and Industrial 





Reports Now Released from Wartime Secrecy 


HIS selected list of recent reports on wartime tech- 
nical developments has been condensed from re- 
cent issues of the “Bibliography of Scientific and In- 
dustrial Reports” published weekly by the Office of the 
Publication Board, U. S. Department of Commerce. 
The condensed list as it appears herein is limited to such 
reports as apply to the electrical and related fields, and 
has been so compiled by the editors as to provide a 
source of quick reference to reports likely to be of inter- 
est to the readers of ELEcTRICAL MANUFACTURING. 
The OPB has recently announced that the scope of 
its reports has been broadened to include German 
patents and patent applications. Where these are in the 
electrical field, and are sufficiently important, they will 
be included in the selected lists provided herein. 
Orders for the reports listed below are to be sent 
directly to the Department of Commerce, Office of the 
Publication Board, Washington 25, D. C. The orders 
should state the report number, and should indicate 
whether microfilm or photostat is desired. Check or 
money order should be made out to the order of the 
Treasurer of the United States. 


Facsimile transmission. (Army Air Forces. Engineering 
Division ENG-59-681-132-1). Off. Pub. Bd., Report, PB 
7161. 1944. 2 p. Price: Microfilm—50¢ — Photostat—$1.00. 


For transmission of photographs not to be used for detail 
or third phase interpretation, the present RC 120 unit is entire- 
ly suitable either for wire or. radio transmission. 


The German battery industry; a collection of specifications 
and manufacturing processes (originals and translations). Off. 
Pub. Bd., Report, PB 13806. 1944. 135 p. Price: Micro- 
film—$1.50 — Photostat—$9.00. 


Captured German electric chain saw. (Army Engineer Corps. 
Engineer Board Reg. 2108). Off. Pub. Bd., Report, PB 11455. 
1944. 8 p. Price: Microfilm—50¢ — Photostat—$1.00. 


This report covers the examination, inspection, and evaluation 
of captured German portable electric chain saw and its accom- 
panying chest. The machine has a 17.7 in. cutting capacity and 
weighs 47.5 lb. The electric motor is of the 3-phase, 50 cycle, 
220/380 volt type and develops 2 hp at 2800 rpm. Detailed 
description is given of component parts operations. 


ELECTRICAL INSULATION 


The effect of moisture and fungus on electrical insulating 
materials. Johns Hopkins University. Interim report. July 
1945. (NDRC. Tropical Deterioration Administration Com- 
mittee. Report 7). Off. Pub. Bd., Report, PB 11962. 1945. 
7 p. Price: Microfilm—50¢ — Photostat—$1.00. 

The primary purpose of this work was to study a wide 
selection of LTS (Laminated Thermosetting materials), RTP 
(Rigid Thermoplastic materials), and MTS materials under 
conditions of moisture, and fungus growth. 


The effect of moisture and fungus on electrical insulating 
material. Johns Hopkins University. Interim report, August 
1945. (NDRC. Tropical Deterioration Administrative Com- 
mittee Report 11). Off. Pub. Bd., Report, PB 11963. 1945. 
12 p. Price: Microfilm—50¢ — Photostat—$1.00. 
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This is a progress report containing details of the experi- 
ments in the measuring of surface and volume.resistance. These 
experiments demonstrated the sensitivity of samples to surface 
change and the independence of surface and volume measure- 
ments. Included is an 8-page survey of work being done on 
the effect of moisture and fungus on certain electrical and 
mechanical properties of elastic materials. 


German synthetic insulation for wire and cable, summary 
report. U. S. War Production Board. Rubber Bureau and 
U. S. Reconstruction Finance Corporation. Office of Rubber 
Reserve. Off. Pub. Bd., Report, PB 5526. 1945. 28 p. Price: 
Microfilm—50¢; Photostat—$2.00. 


Principal German synthetic rubber was Buna S (buta- 
diene/styrene emulsion copolymer type). Others were oil re- 
sistant Buna N, and numbered Bunas, sodium or potassium 
polymers of butadiene. Compounding ingredients included 
blacks, and a number of softeners and plasticizers. Rubber 
insulation was generally used for requirements below 3000 
volts but oil impregnated cable was most common above 3000. 
Cables for use above 1000 volts were lead covered. Mixing 
procedures for rubber insulations are described in detail. 
Methods of applying insulation by strip process and extrusion 
are outlined. 


MICROWAVE TRANSMISSION 


Wave guide handbook. (Mass. Institute of Technology. 
Radiation Laboratory Report T-9, Sect. I). Off. Pub. Bd., 
Report, PB 6844. 1942. 25 p. Price: Microfilm—50¢ — 
Photostat—$2.00. 


The purpose of this handbook is to present a summary of 
the principal experimental and theoretical information avail- 
able on the subject of propagation in wave guides. The theory 
of empty wave guides of rectangular, circular and elliptical 
cross-section is discussed with numerous graphs and diagrams. 
Infinite conductivity of guides is assumed, 


Wave guide handbook. Section II. Attenuation in wave 
guides. (Mass. Institute of Technology. Radiation Labora- 
tory Report T-9). Off. Pub. Bd. Report, PB 6845. 1942. 
12 p. Price: Microfilm—50¢ — Photostat—$1.00. 


Wave guide handbook. Section III. Obstacles in wave 
guides. (Mass. Institute of Technology. Radiation Laboratory 
Report T-9). Off. Pub. Bd., Report, PB 6846. 1942. 46 p. 
Price: Microfilm—50¢ — Photostat—$4.00. 


Wave guide handbook. Section IV. Bends and T-junctions 
in wave guides. (Mass. Institute of Technology. Radiation 
Laboratory Report T-9). Off. Pub. Bd., Report, PB 6847. 
1942. 43 p. Microfilm—50¢ — Photostat—$3.00. 


Wave guide handbook. Séction V. Dielectric structures in 
wave guides. (Mass. Institute of Technology. Radiation Lab- 
oratory Report T-9). Off. Pub. Bd., Report, PB 6848. 1943. 
48 p. Price: Microfilm—50¢ — Photostat—$4.00. 


Resonant modes of the magnetron. (Mass. Institute of Tech- 
nology. Radiation Laboratory Report 43-9). Off. Pub. Bd, 
Report, PB 6822. 1942. 65 p. Price: Microfilm—$1.00; Pho- 
tostat—$5.00. 

Resonant modes of the cold magnetrons anode have been 
investigated experimentally, power being fed in from a c.w. 
oscillator, and wave patterns and wave lengths observed on 
an electrostatic probe or loop, equipped with a crystal, and 
capable of being moved around inside the anode, so as to observe 
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A standard motor engineered to 
meet the special requirements of 
your product, combines the performance and cost advan- 
tages of both a standard motor and a special motor. The 
motor is not just added to the product; it is built into the 
product. Consult with our engineers NOW if you plan to 
use production-run quantities of small motors (1/500 to 
1/15 H.P.) in your 1947 products. A skilled, experienced 
factory engineer will meet with your engineers in your own 
plant. Ile’ll make a thorough study of your product design. 
He’ll engineer the 
physical and electri- 
cal characteristics of 
the motor you need 
—adapt a standard 
motor specially to 
your product. Write 
today, describing 
briefly your product - 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 


250 DAVIS STREET 


JULY 1946 


ROCHESTER 2, N.Y. 
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the field around the cathode, and on the face of the lid. Measure- 
ments of wave lengths and wave patterns have been made for 
a variety of 8-hole, 12-slot, 12-hole, and 16-hole magnetrons 
of varying lengths, varying lid distances, and with various types 
of strapping. The modes have been identified by their pat- 
terns, and the dependence of wave length on the various factors 
mentioned above has been investigated. 


CERAMICS 


Titania ceramics II. (NDRC, Division 14, Report 540). 
Off. Pub. Bd., Report, PB 13283. 1945. 37 p. Price: Micro- 
film—50¢ — Photostat—$3.00. 

Research reported in “High dielectric constant ceramics,” 
Insulation Research Report VII, NDRC 14-300 (PB 4660) 
was continued. Ferro-electric characteristics of barium titanate 
compounds were studied oscillographically. Methods and equip- 
ment for production of titania sheet capacitors are described. 
A considerable saving of weight and volume over paper and 
mica condensers is possible. It is believed these capacitors can 
be used at 125-150 C. in contrast to 90-100 C. for the usual 
types. Reduced TiOz resistors were studied in an attempt to 
develop a corrosion-proof resistor of low-temperature coefficient, 
usable over a wide temperature range and suitable for mass pro- 
duction. Samples tested were stable at 300 C. for at least 100 
hours (using proper electrodes). Report contains photographs, 
drawings, diagrams, and graphs. Research was done at Labora- 
tory for Insulation Research, Massachusetts Institute of Tech- 
nology. 


METAL CORROSION 


Prevention of corrosion of metals. U. S. National Defense 
Research Committee. (Tropical Deterioration Project AN-14, 
Report 5). Off. Pub. Bd., Report, PB 12036. 1944. 31 p. 
Price: Microfilm—50c — Photostat—$3.00. 


This report is a collection of abstracts made from reports 
and specifications at the Information Center. 


Anti-corrosion finish for magnesium parts. (Army Air 
Forces. Engineering Division. EXP-M-56-4062.) Off. Pub. 
Bd., Report, PB 9801. 1942. 3 p. Price: Microfilm—50¢; Pho- 
tostat—$1.00. 

Tests were conducted to compare the finish used by the 
British Air Commission to that used by the Army Air Forces. 
Results showed both were acceptable but that the British 
varnish type anti-corrosion finish was not as acceptable so 
far as application was concerned. 


ELECTRON TUBES 


Electron mirror image tube. Off. Pub. Bd., Report, PB 
11175. 1946. 42p. Price: Microfilm—50¢ — Photostat—$3.00. 


The electron mirror image tube (Elektronen Spiegel Bild- 
wandler) is an image tube based on the reflection of electrons 
from a semi-conducting infra-red sensitive layer upon which 
a photo image is projected. This tube was still in the develop- 
ment state at the end of the war, but the results obtained with 
laboratory models so far would indicate that further develop- 
ment would have resulted in a universal infra-red detection 
device capable of both active and passive operation (in con- 
nection with an infra-red search light or as a simple heat de- 
tector). The historical developments leading to the design of 
the tube are discussed, and the principle of operation is ex- 
plained. 


British and American phototubes. (Army Air Forces. Ex- 
perimental Engineering Section, EXP-M-59-676-20-6). Off. 
Pub. Bd., Report, PB 10038. 1942. 9 p. Price; Microfilm— 
50¢; Photostat—$1.00. 


Sensitivity tests were made on a number of phototubes that 
were being used or might be used in cameras for night photog- 


raphy. The British Baird tube was found most sensitive, but ~ 


the best American tubes had superior cathode coatings and 
could be made more sensitive if the size of the cathode was 
made larger. Selective grading of tubes by the manufacturer 
was suggested. Methods and results of the tests are given in 
text, diagram, tables and graphs. 
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Thermistors, their characteristics, uses and associated ci: 
cuits. (Quartermaster Corps. Climatic Research Laborator 
Report 180). Off. Pub. Bd., Report, PB 8262. 1945. 18 p. Price 
Microfilm—50¢; Photostat—$2.00. 


The temperature-sensitive electrical resistor (thermistor) is 
a recent development of the Bell Telephone Laboratoris. It 
most important property is an unusually high temperature 
resistance coefficient as compared to conventional temperature- 
sensitive wire. Thermistors also have a high specific resistance 
and lend themselves to fabrication in a variety of forms and 
sizes. These characteristics make thermistors particularly use 
ful in many of the problems involving measurement and con 
trol of temperature and related quantities. 


AIRCRAFT POWER SYSTEM 


Proposed aircraft alternating current power system. (Army 
Air Forces. Engineering Division TSELA—4C—656—699BA ). 
Off. Pub. Bd., Report, PB 9893. 1944. 8 p. Price: Micro- 
film—50¢ — Photostat—$1.00. 


Discussion of a method of obtaining parallel operation of 
variable frequency engine driven aircraft alternators without 
the use of constant speed transmissions. The development of 
presently proposed alternating current power systems for air- 
craft requires the development of a constant speed drive and a 
speed-load governor control in order to achieve parallel op- 
eration. The proposed constant speed drive system is to be 
operable over a range of engine speeds from 700 rpm to 3000 
rpm. The system presented in this report is a theoretically 
workable method of achieving parallel operation of variable 
frequency engine driven alternator in aircraft. The system is 
independent of the development of a workable constant speed 
drive and control system. The system requires the design of 
some unconventional machinery and, thus, an accurate estimate 
of weight, efficiency, and general practicability of the system 
cannot be made without a detailed design study. Appendices 
show a simplified schematic diagram of the proposed system, the 
principle of the “B” unit, and an alternate method of applying 
torque to the rotating shaft. 


RECTIFIERS 


The high voltage germanium rectifier. Section 1: Experi- 
mental. (NDRC, Division 14, Report 342). Off. Pub. Bd. 
Report, PB 5201. 1944. 50 p. Price: Microfilm—50¢; Pho- 
tostat—$4.00. 


Describes germanium-metal joint contact rectifiers which 
withstand high voltage up to 200 V in the back direction. 
This report concerns itself mainly with normal forward and 
back peaks. Includes historical summary of negative resistance 
characteristics, describes and illustrates apparatus, and details 
experiments performed. Graphs and a bibliography complete 
section 1. Section 2: Theoretical, may be found in PB 5202. 
This report was prepared under contract with Purdue Uni- 
versity. 


The high voltage germanium rectifier. Section 2: Theo- 
retical. (NDRC, Division 14, Report 375). Off. Pub. Bd., 
Report, PB 5202. 1944. 39 p. Price: Microfilm—50¢; Pho- 
tostat—$3.00. 


The behavior of germanium point rectifiers at high voltages 
is explained on the basis of heating at the contact. In the 
forward direction the barrier is negligible and the characteristic 
is calculated from the curve of bulk resistivity vs. temperature. 
In the back direction, the barrier prevents current flow except 
at small weak spots. Heating at these spots causes the nega- 
tive resistance. Overloading must be taken into account. Graphs 
and bibliography included. For Section 1: Experimental, see 
PB 5201. This report was prepared under contract with 
Purdue University. 


Preparation of high voltage germanium crystals. (NDRC, 
Division 14, Report 341). Off. Pub. Bd., Report, PB 5200. 
1944. 32 p. Price: Microfilm—50¢; Photostat—$3.00. 

A series of experiments has been carried out to determine 
what impurities, when added to pure germanium, will produce 
material for crystal rectifiers which will stand high voltages 

(Continued on page 222) 
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How an RCA Phototube eliminates 
guesswork in mass Chest X-rays 


FLUORESCENT 


SCREEN 


MANUAL ON SWITCH 


POWER 
SLPPLY 


succession. 


N mass chest photofluorographic 
surveys, the necessity of having to 
alter time exposure, and often kilo- 
voltage, with variations in chest thick- 
ness, has burdened the radiologist 
and X-ray technician with a slow and 
tedious routine of body measurements 
and density determinations that are 
approximations at best. 


The electronically operated Expo- 
sure Monitor relieves the operator of 
these tasks by automatically lengthen- 
ing exposure time as chest thickness 
increases. All that remains is to prop- 
erly position the patient and press the 
exposure button. Many more cases 
can be handled per day. 


How It Works: 


The nerve center of the device is an 
RCA Multiplier Phototube equipped 
witha focusing lens, and so positioned 
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Westinghouse Exposure Monitor 
electronically adjusts X-ray 
exposure time according to 
chest thickness, thus assuring 
uniform exposures in rapid 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, HN. J. 


AUTOMATIC OFF RELAY—— 


inside the camera hood that it can 
“watch” the portion of the fluores- 
cent screen most important in each 
exposure. 

X-rays passing through the patient’s 
chest, strike the fluorescent screen 
and are converted into light in exact 
proportion to the penetration. When 
the phototube has accumulated suffi- 
cient light for proper film density, it 
operates an electron trigger tube that 
opens the X-ray circuit through a 
relay. Result—uniform and properly 
exposed film for each chest X-ray. 

For further information on the Ex- 
posure Monitor, write Westinghouse 
Electric Corporation, X-ray Division, 
Baltimore 3, Md. 


What Electronics Can Do For You: 


RCA phototubes are performing 
countless jobs in industry and re- 


forte le! 


RCA. MULTIPLIER 
PHOTO TUBE 


——— CAPACITOR 
a TRIGGER TUBE 


search. Other types of RCA electron 
tubes are handling important tasks 
requiring precision and speed not 
possible by other means. 

The chances are there’s at least one 
job in your plant that electronics can 
do better and cheaper. The free book- 
let, “16 Examples of RCA Electron 
Tubes at Work In Industry,” will con- 
vince you. A request on your company 
letterhead, addressed to RCA, Com- 
mercial Engineering Department, Sec- 
tion I-10G, Harrison, New Jersey 
will bring your copy by return mail. 


Princeton Laboratories 


THE FOUNTAINHEAD OF 
MODERN TUBE DEVELOPMENT IS RCA 
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PRECISION SNAP SWITCH 

Compact, but ruggedly built, this precision-type snap 
switch has been designed for unusual mounting convenience 
and adaptability to a very wide range of applications. 
Dimensions are approximately 2’ in. x 1 in. x % in. The 
self-contained mechanism for making or breaking a cir- 
cuit consists of only two spring steel leaves, has no dead 
center position and provides long service. Only light 
pressure and short movement are required to actuate the 





switch. Operating force is approximately 9 oz. Full 
stroke of button is 0.110 in., of which 0.057 in. is pretravel 
and 0.053 in. is overtravel. Melamine case provides struc- 
tural strength and high arc-resistance. Double-break silver 
contacts are rated from 110 to 550 volts a-c, and from 
115 to 550 volts d-c. Square D Co., Milwaukee 12. 


MOTOR-STARTING RELAY | 


Voltage-actuated motor-starting relay (MS2A) requires 
no centrifugal switch mechanism and is therefore par- 
ticularly adaptable to motors that are normally inac- 
cessible, such as are “sealed in” on refrigerator systems. 
Other applications include motors subject to heavy ac- 
cumulations of dust, dirt and grease. Relay operates on 
back emf of the starting coil. As soon as motor has 
attained speed the relay immediately disconnects the start- 
ing coil from the line. Once proper motor speed has 
been reached, no overload can prevent positive operation. 





Back emf, induced in the starting coil by armature ro- 
tation, assures permanent disconnect as long as rated 
motor speed is maintained. 

This relay is designed to operate over a wide range 
of line voltage variations. Wide differential gives a high 
pull-in voltage and low drop-out. Arcing is kept to a 
minimum by the long armature travel and fast contact 
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break. One moving part does all the work. Relay may 
be mounted on motor housing or located at a distance. 
The latter feature permits operation of motor in a com- 
bustible atmosphere. Potter & Brumfield Sales Co., 551 
West Washington Blvd., Chicago 6. 


VIBRATIONLESS MOTOR 


Totally enclosed, split-phase induction, continuous duty 
motor (Type KS-837) is designed especially for fan and 
blower applications, oil burners, air conditioning equip- 
ment, and other similar applications where quiet, vibra- 
tionless operation is desired. It delivers up to Yo hp 
at 1725 rpm, and operates on 115 volts a-c. 

Structural details include tubular steel stator housings 
rabbeted to fit die-cast end bells to assure perfect align- 
ment. Neoprene motor mounting are provided to absorb 





vibration. Flange mounting is also available. Motor is 
finished in black enamel. Length over bearings is 8% 
in., housing diameter is 47%4 in., weight is 15 lb. John 
Oster Manufacturing Co., 8 Main St., Racine, Wis. 


PROTECTIVE LACQUER FOR POLYSTYRENE 

High gloss coating (Stylac) has been specially de- 
veloped for polystyrene parts and can be used both for 
protective and decorative purposes. It is an air-drying 
non-crazing lacquer and is described as providing excel- 
lent adhesion and humidity resistance. It may be ap- 
plied by spray, dip or brush, and can be used with con- 
centrated colors to produce transparent effects. Maas & 
Waldstein Co., Newark 4, N. J. 


SUPERSENSITIVE ELECTRONIC RELAY 


Electronic relay, utilizing the hot-cathode thyratron 
principle, finds particular application in electrical control 
circuits of industrial machines, instruments, laboratory ap- 
paratus, and processing equipment, where supersensitivity 
in control operations is essential. Typical applications: 
in photocell circuits for actuation of motors, valves, etc.; 
in close motion and limit controls on. textile machinery, 
automatic feed machines, etc.; and in meter relays, re- 
corders, precision gages and similar instruments. 

Relay is featured by snap action and high load contact 
capacity. It trips by (1) an external contact carrying 
only 3 microamp; or (2) any external circuit whose 
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VERY square ft in this modern 2)-acre plant 
is devoted to MMe purpose . . . producing our cus- 
tomers’ plastic pafts. 

We make no products of our own, nor do we con- 
template. making any. We have nothing to sell to 
jobbers or retailers; so we never compete with the 
manufacturers we serve. Custom molding is not a 
sideline with us . . . it is our only business. 

Every machine in our spacious tool room . . . every 
one of our scores of presses . . . every man in our organ- 
ization .. . has but one job—to produce molded plastic 


parts that will meet our customers’ most exacting re- 
quirements. And our success, for more than a quarter 
century, has been built on doing that job well. 

That, perhaps, is one of the most important 
reasons why CMPC’s list of customers reads like a 
bluebook of American industry . .. and why you, 
too, will find this a good place to come for your plas- 
tics parts. 

May we discuss your next plastics job with you, 
without obligation on your part? Just ask for a 
CMPC Development Engineer. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. 
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Chicago 51, Illinois 
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MOLDED 


TERMINAL 
STRIPS 


MANY USES—BIG SAVINGS 
WITH 


CERRO “i: ALLOYS 


CERROMATRIX—250° F. For securing punch and die parts; anchoring 
machine parts; short run forming dies, etc. 

CERROBEND—158° F. As a filler for bending thin-walled tubing—melts 
out in boiling water. Also used for automotive and aircraft assembly 
jigs, forming dies, etc. 

CERROSAFE—165° F.—190° F. Used for proof-casting cavities, in molds, 
forging dies, duplicate patterns, etc. 

CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make pre- 
cision castings. 

CERROLOW—117° F. — CERROLOW—136° F. and CERROLOW—174° F. 


REPRESENTATIVES & DISTRIBUTORS 


ANSONIA, CONN.: L. Heres De Wyk G Co., 89 Main St. 

BOSTON 16, MASS.: Robert P. Waller, 80 Boyleston St. 

BROOKLYN 7, N. Y.: Belmont Smelting G Refining Works, 
330 Belmont Ave. 

CHICAGO 6, ILL.: Sterling Products Co., Inc., 121 N. Jefferson St. 

CLEVELAND 14, OHIO: Die Supply Co., 5345 St. Clair Ave. 

DETROIT 17, MICH.: Costaloy Metal Sales Co., 197 S. Waternian Ave. 

HOUSTON 1, TEXAS: Metal Goods Corp., 16 Drennan St. 

KANSAS CITY 8, MO.: Metal Goods Corp., 1701 Baltimore 

LOS ANGELES 21, CALIF.: Composite Die Supply Co., 1855 Industrial St. 

MILWAUKEE 3, WISC.: Williams-Collins, Inc., 2409 State St., W. 

MINNEAPOLIS 1, MINN.: Northern Machinery & Supply Co., 
Lumber Exchange Bldg. 

MOLINE, ILL.: Sterling Products Co., 1524 Third St. 

NEW ORLEANS, LA.: Metal Goods Corp., 413 Canal Bidg. 

NEW YORK 5, N. Y.: Belmont Smelting G Refining Works, 
Cerro-Alloy Div., 37 Wall St. 

PHILADELPHIA 2, PA.: Jackson Associates, 152 N. 15th St. 

ST. LOUIS 15, MO.: Metal Goods Corp., 5239 Brown Ave. 

TULSA 6, OKLA.: Metal Goods Corp., 19 E. Cameron 

TORONTO 8, ONT.: The Canada Metal Co., 721 Eastern Ave. 


CERRO DE PASCO COPPER CORPORATION 


40 Wall Street New York 5, N. Y. 
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ASSEMBLED 


WITH HARDWARE 
Available in lengths from 1! to 20 terminals. 
2 Types: NAS 17 and NAS 18. Prompt deliveries. 





value drops to 1 megohm pure resistance. 

Operation is from 110-volt, 60-cycle lines. Switching 
action is SPDT or up to 4PDT for up to 12 amp, 110 
volts, a-c, non-inductive loads. Mercury contacts are 





available for loads up to 30 amp. Relay may be mounted 
unenclosed, but suitable general-purpose and dust-tight 
housings are available. Automatic Temperature Control 
Co., Inc., 34 E. Logan St., Philadelphia 44. 


ENAMEL RESIN 


Coating resin (Duraplex ND-77B) of the non-drying, 
phthalic alkyd type, has been developed for use with nitro- 
cellulose and other resins to produce fast baking enamels 
particularly suitable for refrigerator and washing machine 
applications at high temperatures. Such finishes are said 
to show excellent color characteristics and color retention 
as well as maximum gloss and durability. Another feature 
of the resin is the protection it gives the finish against the 
effect of inadvertent overbaking. Resinous Products & 
Chemical Co., 222 W. Washington Sq., Philadelphia 5. 


MAGNETICALLY CONTROLLED DIODE TUBE 


High-vacuum diode (Type 2B23) in which the plate 
current can be controlled by a magnetic field is designed 
for general industrial use. It is described as providing 





many advantages over conventional grid-controlled tubes 
in. d-c amplifier applications. By proper choice of the 
control solenoid it is possible to use low-voltage, high- 
current control circuits with this tube with the same fa- 
cility as high-voltage, low-current circuits. Character- 
istics include a d-c plate voltage of 150 volts and a plate 
current operating range of 30 ma when used as a d-c 
amplifier or electronic switch. Tube Division, General 
Electric Co., Electronics Dept., Thompson Rd., Syracuse, 
a8 


ROTATING SHAFT SEAL 


This mechanical seal (Sealol CB) is described as replac- 
ing stuffing boxes for permanent sealing of rotating shafts. 
It can be incorporated on motors, gear boxes, pumps, wash- 
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Mareriat :~ Brass Forcinc 


Are you completely satisfied with the 
brass, aluminum or other non-ferrous 
metal parts you’re now using? If you 
think there’s room for improvement in 
their design, quality or cost, it would be 
&@ smart move to put your problems up to 
Scovill. Our long and varied experience 
in non-ferrous forgings has aided many 
manufacturers by providing them with 
either better products or lower costs. 
Let us put that experience to work for 
you. 


GET THE FACTS 


We'll be glad to send full details on 
how you can benefit by making Scovill 


RROUS 





*. 
tf STRAIGHT PIPE TH'D, 


“5 TH'D'S PER INCH, 


Section A-A 


your METAI-PARTner. Just fill in the 
coupon below and mail it today. 
Scovill Manufacturing Company, 


Waterbury 91, Conn. Export Department: 


405 Lexington Ave., New York 17, N.Y. 


Please send me information about your metal-working facilities. 
I am interested in non-ferrous forgings for the applications 


When SCOVILL becomes 
your METAL-PARTner... 


MACHINED FORGINGS AT LOWER COST 
THAN BY PRESENT PRODUCTION METHODS 
MAY BE POSSIBLE 


Originally, this brass packing nut was a 
screw machine item, requiring 1168 lbs. of 
special shape rod per thousand pieces. By 
changing to forging, Scovill cut down the 
amount of metal to 619 lbs. per thousand — 
a two-way saving, because of the lower cost 
of the forging rod. 

But Scovill economy is concerned not 
only with savings in materials, Our modern 
machining equipment also saves time in the 
production of forgings. The net over-all 
saving in this particular case was about 75 
per cent, 


SCOVILL MANUFACTURING COMPANY 


checked: Forgings Division 
DAircraft CFire Extinguishers 18 Mill Street 
(D)Automobiles [Household Appliances | Waterbury 91, Connecticut 
CBand Instruments CIndustrial Instruments 

(Blow Torches (Plumbing Goods 

(Cameras [Pumps FORE crcicoreniinsins 
(JCommunication Equipment Valves ' 
(Compressed Gas Cylinders (Welding Equipment Company .ssssesssseees 

Other applications&................0s0 nesesibiapiitdebsigadiehiiaesinisisvcibaiiniais 
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SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


Me AKRON 
ORCELAIN 2. 


“9725 Cory Ave., AKRON 14, OHIO 


AKRON PORCELAIN 
PROPERTIES 





...18 THIS your 


cleaning problem? 





Speedy Stripping 
of Motor Windings! 


Have you checked your Repair and Service Depart- 
ment costs for rebuilding armature and stator assem- 
blies lately? 


You can cut rebuilding time with Oakite Test X, 
the stripper that works with amazing speed and ef- 
ficiency! Oakite Test X—the heavy-duty alkaline- 
type stripper—removes varnish or lacquer, dried-on 
oils and dirt in a quick soaking operation . and at 
the same time it softens tape and makes insulation 
easier to remove, further reducing job-time! 


For FREE how-to-use details, write on letterhead 
TODAY! No obligation, of course. 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principat 
Cites of the United States ond Canada 


OAKITES “CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN] 





ing machines and similar equipment. The seal is fully self- 
contained and is applied simply by sliding it into position 
on the shaft and locking in place with two set-screws. The 
oniy relative movement is at lapped faces and reasonable 





run-out does not affect performance of the seal. The seal 
is made entirely of non-corrosive materials. It is available 
in shaft sizes from ™% in. to 1 in., with other sizes to order. 
Sealol Corp., 45 Willard Ave., Providence 5, R. I. 


GLASS FIBER PLASTICS REINFORCEMENT 

Reinforcement for plastics laminates, a recently developed 
Fiberglas mat (Series X-30,000) is composed of continuous 
glass filaments bonded with a vinyl resin. The mat is 0.050 
in. thick and weighs 1.5 oz. per sq. ft. Test samples of 
laminates reinforced with this mat shows following maxi- 
mum strengths: Tension, 20,000 psi; compression, 25,000 
psi; flexure, 35,000. psi, impact (Izod) 15 ft.-lb. per in. of 
notch. 

The Fiberglas mat is made as follows: Glass filaments 
are drawn and wound on forming tubes and are lubricated 
with a compound that has a chemical affinity for the glass 
fibers as well as for the commonly used polyester-type 
resins. Fibers are then cut off the forming tubes, separated 
into loose packs, and then formed into mats bonded with | 
vinyl resin. Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1. 


VARIABLE-FLOW MINIATURE TRIODE 
Miniature triode tube (Vibrotron), developed for con- 
verting motion directly to a variable electron flow, is par- 
ticularly adaptable for industrial devices to indicate motion 





and for microphones, pick-up devices, etc. The tube weighs 
only 1/15 oz, and is only about 1 in. long by % in. in 
diameter. 

Principle of operations is as follows: Movable electrode 
E extends through a flexible metal diaphragm at the top 
of the tube and functions as an external lever. Motion of 
this electrode is transferred through the diaphragm to affect 
the electron flow of the triode. Motion of a movable anode 
in the same direction as motion of the electrode serves to 
produce a proportionate change in the electron flow. The 
triode is contained within a metal envelope. Leads are 
brought out through a vacuum-tight glass header with ex- 
haust tip. RCA Victor Div., Radio Corp. of America, 
Camden, N. J. 
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Made to SELL... with 


CHROMEL 


The 
Nickel-Chromium io 
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Resistor Wire a | 
That First Made | 


Electrical 





Heating 
Practical! 








‘Wha to the discovery of CHROMEL forty years ago, 
new coffee-makers and dozens of other electrical heating appli- 
ances are in big demand today. CHROMEL, as you know, is the 
original Nickel-Chromium alloy that first made electrical heating 
practical. It combines a high electrical resistance with a remark- 
able resistance to oxidation, the two basic requirements of a 
good, long-lasting heating element wire. So specify CHROMEL NICKEL CHROMIUM 
Heating Element Wire for your line of appliances. Remember, da 
when they’re made with CHROMEL, they’re made to sell... . | 
and stay sold! Complete technical data is contained in our | 
Catalog-M. Want a copy? | 

| 








HOSKINS MANUFACTURING COMPANY e DETROIT 8, MICHIGAN 
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AEROVOX SERIES 1780 


WMor-caoled 


MICA CAPACITORS 


Mica stacks and cool 


ing coils in oil bath Ca. 


Air-cooled operation, 
200 KVA,; with water- 
cooling, 1000 KVA— 
a one-to-five ratio. 


Ratings up to 25,000 
v. A.C. Test. Capaci 
tances up to .01 mfd 


Lower power factor 
(.01%).Long life. Large 
factor of safety. 


Four-stud terminal. 
Grounded case. Silver- 
plated hardware. 


@ This new water-cooled oil-filled mica capaci- 
tor handles exceptional KVA loads for its size. 
This means that more power can be handled 
than with previous capacitors of similar size or, 
conversely, capacitor size can be greatly re- 
duced for given power ratings. 


Series 1780 capacitors attain their higher KVA 
ratings in two ways: (1) By exceptional design 
such as critical arrangement and location of sec- 
tions; choice of materials; specially-plated parts; 
large cross-section of conductors; careful atten- 
tion to details and true craftsmanship in produc- 
tion. (2) By the use of a water-cooling system so 
designed as to provide maximum heat transfer 
from capacitor section to cooling coils. 


All in all, a sturdy, compact, hard-working, 
trouble-free mica capacitor for extra-heavy-duty 
service such as induction furnaces and high- 
power transmitters. 


@ DATA ON REQUEST... 


FOR 
RADIO-ELECTRONIC AND 
INDUSTRIAL —— 


AEROVOX 
Capacitors 























TANDEM HIGH-FREQUENCY RELAY 

This novel high-frequency relay used in pairs either in 
series or parallel, provides each contact pole with separate 
coil and base, thus permitting unlimited spacing between 
contacts while giving positive action simultaneously on 
The relay is used for high-frequency switch- 
X-ray, 


both poles. 


ing and control purposes in heating and other 





industrial and laboratory apparatus, and in communications 
equipment. 

Relays are highly insulated for r-f or high voltage and 
provide SPST contact arrangement. The pure silver con- 
tacts are % in. diameter. Relays are rated to withstand 
over 4000 volts rms, 60 cycles in high-pot test between 
contacts and between frame and ground and contacts. 
Models 1723 and 1723-S9 are for a-c use; models 1623 
and 1623-S9 are for d-c use. The S9 models have an 
auxiliary SPST %-in. pure silver contact, insulated for 
125 volts, that permits the relay to be employed for ground- 
ing, controlling light power circuits, or for operating a 
power relay. Dimensions are 1% in. x 454 in. x 1% in. 
Leach Relay Co., 5915: Avalon Blvd., Los Angeles 3. 


CERAMIC-INSULATED SELECTOR SWITCH 

Circuit selector switch (Series 170C) with ceramic 
sections is designed for applications in radio transmitters 
and receivers, test equipment and other electronic ap- 
paratus. It is particularly suitable for high-frequency 
circuits where the ceramic insulation serves to minimize 
r-f losses as well as moisture absorption. An adjustable 


? 





stop allows choice of from 2 to 11 positions; it may be 


adjusted without removing switch completely from panel. 
Features include heavily impregnated ceramic stators 
and: rotors, low-resistance self-cleaning contacts, heavy 
silver plating on all current carrying parts, and a special 
silver-indium surface treatment of the rotor segments. 
Switch is available in several circuit and contact arrange 
ments. P. R, Mallory & Co., Inc., Indianapolis 6, Ind. 


MOMENTARY CONTACT 
PUSHBUTTON SWITCH 


.Single-pole, momentary contact, pushbutton switch has 
been designed for flush mounting in various types of radio 
and electronic products, test equipment, etc. Switch can 
be supplied either normally closed (No. 7716) or normally 
open (No. 7716B). Both types are rated at 1 amp, 125 
volts, a-c. The molded phenolic plunger operates with 
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Varnisher 


VARTEX FIBERGLAS Insulation 


has proven its excellent physical 















and electrical properties on bus 


bars and in motor slots 





operating at high temperature. 
VARTEX insulation has high dielectric strength, is not 
affected by acids, oils or moisture. It is used effectively 


as sheet insulation in transformers, coils and generators. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT ¢ WOODSRIDGE, N. J. 


Varnished Canbric Cloth Varnished Fiberglas 
PEAK UALIT Other Varte Products Varnished Cambric Tapes “Varslot” Combination Slot Insulation 
THE OF & Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 








JULY 1946 
















































a very short throw for utmost efficiency. 

Overall length of the normally closed switch is a 1-19 /32 
in.; and of the normally open, 15¢ in. Each is % in. in 
overall diameter. Both types have a molded phenolic body 
and a nickel-plated cap with a %-in. threaded stem with 





two mounting nuts. The threaded stem has a milled key 
| slot for locating and holding switch in position. Binding 
screw terminals are provided. Ark-Les Switch Corp., 51 
Water St., Watertown 72, Mass. 





DUAL-PURPOSE NUT 
Mounting-and sealing nut (trademarked Sealnut) is 
designed to prevent entry of dirt, water or gas into equip- 
|/ment panels around switch and control shafts. Applica- 
tions include pressurized and moisture-proof equipment 
operating under submerged conditions, at high altitudes, 


AS ae 





|or under exposed atmospheric conditions. Other appli- 
cations include equipment operating in presence of dust 
and corrosive fumes. 

An elastic sleeve provides a tight grip around the 
| protruding shaft or switch handle. Base of nut is sealed 
|to the panel by an internal rubber ring. The resulting 
metal-to-metal contact between nut and panel thus forms 
a solid mounting. Illustration (left). shows nut applied 
to toggle switch; and (right) to rotary or reciprocating 
shaft. Radio Frequency Laboratories, Inc., 708 Main 
St., Boonton, N. J. 


MICA-CERAMIC INSULATORS 
| Feed-through insulator injection-molded from Mykroy 
At last . . . @ practical, producfion-proved hardened glass-bonded mica-ceramic features superior mechanical 
screw that actually taps its own perfect mating threads in ; and electrical properties. Molded to precision tolerances, 
any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 
free themselves readily to prevent binding. Chips are 
pushed ahead of screw in same manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 


SCR EW ooh a ahi this insulator has uniformly flat shoulders free of high 
| pressure spots, thus eliminating danger of cracking when 

ew Bedfos | nuts are tightened. Nuts and studs are cadmium plated. 
The insulator (shown at left) is available in sizes from 
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GIVE PRE-DETERMINED TENSION! 




























NINE TRUARC RINGS ELIMINATE 
EXPENSIVE MACHINING ON 
ACCMATOOL “‘TRUPAN” TRIPOD 


Use of 9 TRUARC retaining rings in manufac- 
ture of the TRUPAN Tripod has resulted in a 
light, compact design—with reduced production 
costs. Truarc rings eliminate expensive machining 
required for nuts, threads, screws and shoulders, 


A Truarc Bowed ring and a standard Truarc ring 
position the vital center pivot pin. The bowed 
ring exerts a downward pressure of 50 lbs. — gives 
two-way spring action—takes up end-play resili- 
ently."Shimmy” from cumulative tolerances in 


manufacture, or from constant wear is eliminated. 
e 


Each leg is positioned on its hinge by a spring 
washer and a standard Truarc ring mounted at 
either end of a small steel hinge pin. This con- 
struction assures constant tension. The Tripod sets 
up accurately without adjustments, indefinitely. 


Trupan Tripod Manufactured by Accmatool Co., Inc., N. Y. 25 


Waldes Truarc precision retaining rings eliminate costly 
machining by replacing nuts, shoulders, collars and cotter 


FREE! 


Mail this coupon 
today for technical 
© data sheets describ- 
ing the Bowed and 
other newly de- 
veloped Truarc 
Retaining Rings. 


pins. They allow lighter, more compact units—make assem- 
bly and disassembly quicker, easier. Truarc rings give better, 
more dependable retention because their mathematically pre- 
cise construction insures lasting, perfect circularity—insures 
a never failing grip. There’s a Truarc ring for every mechan- 


ical product. 


TRUARC * 


TRADE-MARK 


RETAINING RINGS 
State 


WALDES KOHINOOR INC., LONG ISLAND CITY 1,NEW YORK Le SS SS SSS SY SS SS SD OS DD 


5 REG. U.S, PAT. RE—18,1446 
Waldes Kohinoor, Inc., Dept. 17D, Long Island City1, N.Y. Please 
send me technical data sheets on the newly developedTruarc Rings. 
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TAKE YOUR Time 


















































For 15 years the name Haydon 
has stood for dependable accuracy 
in the timing of industrial opera- 
tions. 


Haydon Timing Devices (more 
than a million are now in use) 
are solving timing problems more 
efficiently and at lower cost for 
thousands of American manu fac- 
turers. Haydon Timing Devices 
include Repeat and Interval Tim- 
ers, Contactors, Interrupters, In- 
strument Clocks, Elapsed Time 
Indicators, and other electrical 
apparatus for almost every con- 
ceivable timing operation. 


Write today for complete specifi- 
cations and information on Hay- 
don Engineering Service. 


Pe TIMING 


tlaydon 


MANUFACTURING COMPANY 
INCORPORATED be 
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¥% in. to 5 in. to meet various requirements. 

Also molded from the same material is the compact 
high-voltage transformer bushing shown at right. It is de- 
signed for high-voltage secondary leads of transformers in 
neon lights, cold cathode lights, oil burner ignition systems, 
and similar applications. Electronic Mechanics, Inc., 70 
Clifton Blvd., Clifton, N. J. 





CRYSTAL OVEN THERMOSTAT 

Snap-action, adjustable thermostat for crystal ovens 
features one-step heating up to desired control temperature. 
Capacity is 12 watts at 12 volts d-c. Design eliminates 
effects of outside vibration. The differential is adjustable 
+ 1.5 C or better. Continuous duty life for 1 year is 
specified by manufacturers. 

Thermostat is mounted in a type CR7 metal crystal- 








holder with hermetic seals. For mounting a double ther- 
mostat, one for the booster and the other for the control 
heater, a dust-tight phenolic housing is provided with 
outside dimensions 4. in. x %e in. x % in. Special 
adaptations are available to meet oven design require- 
ments. Valverde Laboratories, 252 Lafayette St., New 
York 12. 


GEAR COUPLING 
This series of gear-type flexible couplings (Series “A”) 
has been designed for increased bore capacity. This per- 
mits use of smaller sized couplings than ordinarily required 
with conventional types, thus saving space and requiring 
less shaft extension. 
Specifications call for all-steel construction. The two 





identical externally geared hubs that key to the shafts are 
connected and enclosed by a two-piece (male and female) 
internally geared floating cover sleeve that functions.as a 
single rigid unit. The couplings are designed to compen- 
sate for misalignment without adding stress to shaft or 
bearing. Suitable seals are incorporated to assure dust- 
proof and oil-tight characteristics. The couplings are made 
in a number of standard and special-purpose types. John 
Waldron Corp., River Rd., New Brunswick, N. J. 


HERMETICALLY SEALED MIDGET RELAY 

Small, hermetically sealed, plug-in relay is designed for 
a-c or d-c operation in small radio transmitters and other 
applications where space is limited and protection against 
adverse atmospheric conditions is desirable. Contact com- 
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@ Ultimate mechanical, thermal 
and chemical protection. 


@ Higher dielectric sbreegthe and 
longer life. 


@ Uniform quality assured by 
laboratory control. 


© Performance proved by years 
of satisfactory service. 


Write for your FREE copy of the 
Pedigree Varnish Catalog... 
packed with helpful information. 
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INSULATION MANUFACTURERS INSULATION AND WIRES _ TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
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ESICO 
SPOT SOLDERING Si 

MACHINE Dependability is only one 
of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO Sol- 
dering Equipment! 





A real time-saver. Treadle-oper- F 
ated. Automatically advances iron Write Today 
for Complete 
Information on 


the Esico Line 


and solder, leaves operator's hands 
free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 








Positive TIP control prevents over- 
heating—tip cannot fall below sol- 
dering temperature. The only prac 
tical method of controlling heat in 
the tip-——an exclusive ESICO fea- 
ture! 


whee US. 


Pat. Off. 


ELECTRIC SOLDERING IRON CO. Inc. 
284¢ West Elim Street, Deep River, Conn. 


~ IF YOU CAN’T GO THROUGH IT, 


Go Menai MY _ 


with NALKER-TURNER 
FLEXIBLE SHAFTING 


e You're free to place controlled elements wherever 
good design indicates . . . when you use Walker- 
Turner Flexible Shafting in your products. Flexible 
Shafting goes around curves and over obstacles— 
takes up less space than complicated gear systems— 
centralizes controls for convenient operation. 
Walker-Turner Flexible Shafting is scientifically en- 
gineered and carefully wired to produce smoother 
power flow, sensitive control and trouble-free op- 
eration. Write for further information. 


WALKER-TURNER CO... Inc. 
PLAINFIELD, N. J. 









FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 






































binations are available to DPDT, Contacts are rated at 4 
amp from 0 to 115 volts at commercial a-c frequencies, with 
d-c ratings at 0.5 amp from 25 to 115 volts. Relays are 
vibration resistant to 10 g and are provided with self- 





aligning silver-to-silver contacts. The cylindrical can that 
completely encloses the relay coil and contact connections 
has a standard octal plug base. Ward Leonard Electric Co., 
34 South St., Mount Vernon, N. Y. 


STEEL-HOUSED FOOT SWITCH 
Easily operated foot switch (model MK) is designed 
for a wide range of operations in such equipment as light 
machinery, photoprinting units, communications units, etc. 
Treadle is only % in. from the floor and requires but Me in. 





st 


throw to trip switch, thus reducing operator fatigue to a 
minimum. Welded steel housing covers entire toe treadle, 
thereby providing protection from accidental actuation. 
Switch is made in one type with a single-pole, normally 
open Acro switch element. It is of the automatic return 
type. Non-inductive load rating: 10 amp, 115 volts a-c; 
5 amp, 230 volts a-c. Four holes are provided in the flanged 
base for mounting. A standard, BX connection is provided 
in front end of housing. General Control Co., 1200 Soldiers 
Field Rd., Boston 34. 


PLASTICS-CORED ALUMINUM PANELS 


Two aluminum sheets bonded with a synthetic resin ad- 
hesive to a cellulosic core constitute lightweight, rigid, high- 
strength panels (Reynalite) suitable for a wide range of 
industrial applications. Among such applications are re- 
frigerator linings, electrical cabinets, junction boxes, etc. 
The material is described as having high resistance to mois- 
ture and to temperature changes. It can be fastened with 
conventional screws, and can be worked on standard wood- 
working. or metal-working equipment. Reynolds Metals 
Co., Aluminum Div., 2500 S. Third St., Louisville, Ky. 


‘ SOLENOID-TYPE AIR VALVE 
Solenoid-controlled, compact air valve, pilot operated, 
allows operating speeds up to 400 cycles per min., with 
current consumption 1.2 amp at 110 volts, 60 cycles. 
All. working mechanisms are interchangeable; removal 
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. .« this greatest of test instruments has 
been tested into top ranking reputation 


The Simpson 260 has out-sold and out-performed every other even 
remotely similar test instrument in the electronic and electrical fields 
ever since its introduction in 1939. Through the ensuing seven years, 
covering the War period, circumstances gave it a gruelling test for 
accuracy never visioned by its makers. It stands today as irrefutable 
proof that Simpson design and Simpson quality produce accuracy 
that stays in an instrument year after year. 

The demand for the 260 from men who first used it in the Armed 
Services (in laboratories of 300 government agencies and universities, 
and on the battlefields the world around) has now been added to its 
enormous popularity among radio servicemen. The Simpson 260 is 
easily the world’s most popular high-sensitivity set tester for television 
and radio servicing. 

The basic reason for this out-selling and out-performing by the 
Simpson 260 is this: It out-values every other similar instrument in 
the field. You cannot touch its precision, its useful ranges, or its 
sensitivity in any other instrument selling for the same price or even 
substantially more. . 





SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, If. 
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SIMPSON 260, HIGH SENSITIVITY SET TESTER 
FOR TELEVISION AND RADIO SERVICING 


Ranges to 5000 Volfs—Both A.C. and D.C. 
20,000 Ohms per Volt D.C. 
1000 Ohms per Volt A.C. 


At 20,000 ohms per volt, this instrument is far 
more sensitive than any other instrument even ap- 
proaching its price and quality, The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read- 
ings as low as 1 microampere and up to 500 milli- 
amperes are available. 


Resistance readings are equally dependable. Tests 
up to 10 megohms and as low as 4% ohm can be 
made, With this super sensitive instrument you 
cam measure automatic frequency control diode bal- 
ancing circuits, grid currents of oscillator tubes 
and power tube, bias of power detectors, auto- 
matic volume control diode currents, rectified radio 
frequency current, high-mu triode plate voltage 
and a wide range of unusual conditions which can- 
not be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 


Price, complete with test leads.........0...00000 $33.25 
Carrying Case ........ccrsscsssesrsssssesseees weniteoveessccnece 4.75 


Volts D.C. (At 20,000 Volts A.C. (At 1,000 
ohms * volt} “eau a volt) Output 


25 . 2.5 2.5 V. 

10 10 
50 50 
250 250 
1000 1000 
5000 5000 


23¥c- 
<<X<<< 


Milli- Micro- 
amperes amperes Ohms 
D.C. 
10 100 = 0-1000 12 ohms center 
100 0-100,000 1200 ohms center) 
500 0-10 Megohms (120,000 ohms center) 


(5 Decibel ranges: —10 to +-52 DB) 
ASK YOUR JOBBER 




























SCREW COSTS REDUCED 
on Special Development; 
DIVERSIFICATION CITED 


KEENE, N. H. (Special) — An approximate 80% yes ws 
screw costs for a customer of the New England mane _ . 
of this city, was said to be due largely to the company ; pono 
diversification which has made it possible for them to 
special screws with the same facility as standard ee me 

‘“‘While we manufacture nothing but screws, nuts, olts, - ~ 
pins, etc.,” the president of New England Screw pointed sc 
entire manufacturing process has been ct ae ae - - — 

i m one type of screw to another a simp! 
ee aneaniais as well as our highly meee 
is extremely flexible. And we are thereby able to apply - os 
ction methods to the manufacture of special SCTEWS, | i 
resultant considerable saving to 
the customer, as in this case.”’ 

Illustration at left shows one of 
the many special screws made by 
this fifty year old firm. A large 
Engineering Department is main- 
tained especially to work with those 
manufacturers who use standard 
or special screws or headed shanks. 


Their modern 


produ 
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catalog which will be sent to any 
company requesting it. 





4 KEENE, NEW HAMPSHIRE 
eee 





| Heavy Duty CABLE 


18-2—Type S$ 
14-2—Type S 
12-2—Type S$ 


12-3—Type $ 


We can make up cord sets with the above wire in any 


lengths. 
service. 


Send us your prints. We will give you prompt 


We also make all types of cord sets and cables. 
SPECIAL IS OUR SPECIALTY! 


YOUR 


Electrical insulated wire in stock Gauges #22 to +0. 
Prompt delivery! 


COLUMBIA WIRE & SUPPLY CO. 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 


170 


manufacturing 
methods are explained in their new 


:|NEW ENGLAND SCREW COMPANY 


~ ~_- »~ a 
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of the two end plugs permits replacement ot piston poppet 
assembly. Valve is available in 3-way (normally open 
or normally closed); 4-way, and 4-way (5 port), and in 





4 in, % in, % in. and % in. sizes. Ross Operating 
Valve Co., 6488 Epworth Blvd., Detroit, 10. 











COMPACT HYDRAULIC PUMP 


Combining compactness and power, this hydraulic pump 
(designated Superdraulic), is available in constant and 
variable delivery types, and develops 5000 psi and 40 hp 
output. Delivery at 1200 rpm is 0 to 17 gpm per unit. 
Greater delivery, if required, can .be obtained by arrang- 
ing pumps in multiple to meet requirements. The pump 
is a radial type plunger pump arranged so that centrifugal 
force maintains the plunger rollers in contact with an 
elliptical reaction ring, Operation provides high volumetric 
efficiency with lightest hydraulic oils, high pressures with 
minimum hydraulic hammer, pulsation-free delivery at all 





pressures and deliveries. Hydraulic loads are not trans- 
mitted to volume control mechanism. Pump incorporates 
balanced automatic pressure compensator control, also a 
sensitive manyal dial control. Diameter of 40 hp pump 
is only 9 in. Illustration shows variable speed type. Super- 
draulic Corp., Miller at Ford Rd., Dearborn, Mich. 


SHOCK-RESISTING MINIATURE SWITCH 


Miniature switch assembly shown here (EP-203 Mu- 
Switch) is designed to provide rigidity in applications 
where the switch may be subjected to shock and vibration. 
The assembly consists of a standard switch fixed in a rigid 
bracket in which a long-throw overtravel device is incor- 
porated. Through this device the operating force is applied 
in a direction parallel to the moving elements of the switch 
rather than perpendicular to it. Force and movement char- 
acteristics are completely governed by the overtravel device. 
In the model illustrated, the normal overtravel is 9/16 in., 
while the movement differential at the actuating point is 
1 /32 in. 

Threaded shoulder with double locknuts allows single- 
hole mounting in panels up to % in. tickness. Typical as- 
sembly, with type E Mu-Switch for d-c operation at loads 
up to 1 kw, occupies a space of 2% in. x 2% in. x % in, 
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How the 


e It may seem incredible, in this day and age, for any major 
machine tool to “buy” itself in nine weeks’ operation. Yet 
that’s exactly what the Fastermatic did on this job of machin- 


ing clutch plate hubs. 


With automatic control of all machine functions, this Faster- 
matic reduced the former time of 15 minutes per piece, on 
hand-operated turret lathes, to only 3 minutes, floor to floor. 


Earnings piled up so fast over former production costs that the 


Fastermatic paid for itself in only 9 weeks, or 893 hours of * 


operation. 


If you have work that will permit a number of cuts to be 
done in one chucking, investigate what the Fastermatic can 
accomplish to bring you faster, more efficient production and 


lower costs. Ask for full information. 


GISHOLT MACHINE COMPANY 


llly E. Washington Ave. + Madison 3, Wisconsin 


Look Ahead...Keep Ahead...with Gisholt 


Rough Steel Forging Machined Clutch Plate Hub 


In this tooling set-up, only three turret faces are 
needed to turn each part. By repeating the tooling 
on the remaining three faces of the hexagon turret, 
two parts are machined with each complete turret 
cycle. The operator has only to load and remove 
the work. 
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exclusive of threaded shoulder and overtravel plunger. Other 
assemblies are available with type M or type A switches 
for a-c loads up to 15 amp, or with Type F switch for d-c 

























— oe version 


with AT R 


QUALITY PRODUCTS 





loads up to 1% kw at 250 volts. Mu-Switch Corp., Inc., 
Canton, Mass. F : 


TELEVISION CAPACITORS 
These capacitors feature small size and light weight to 
meet needs of compact television receivers. Also, these 
units (designated Lectrofilm) are equipped with prong-type 
terminals to meet the special mounting requirements of such 





BATTERY ELIMINATORS 
For Converting A.C. to D.C. 


New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. Lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 





| applications. They come in two designs—flat cylinder and 

| tubular. They are rated 0.005 mf, 5000 to 16,000 volts. 

| Manufacturers provide additional data in Bulletin GEA- 
4558. General Electric Co., Schenectady 5, New York. 

















LOW POWER 
INVERTERS 





| ELECTRIC OVEN HEATER 
Compact electric oven heater is designed to provide a 
high heating capacity and space-saving dimensions. It 
| operates at oven temperatures up to 950 F. The 14 high- 
| temperature, chrome-steel-sheathed strip heaters give a com- 
bined rating of 8 kw at 230 volts. Design provides for all 
electrical connections to be consolidated in a single enclosed 















For inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


STANDARD 
AND HEAVY 
DUTY 

INVERTERS 


For Inverting D.C. to A.C. 
Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C: Districts. 

Write for Our New Catalog—just Off the Press! 





oe 





sau 




































terminal box to simplify wiring. Mounting may be to 
either walls or bottom of oven. Dimensions of the heater 
are 33% in. long, 28 in. high, and 3 in. deep. Both dimen- 
sions and electrical rating may be changed to meet require- 
ments. The heater (Chromalox Type NOU Modified) is 
supplied for single-phase operation only, Edwin L. Wie- 
gand Co., 7530 Thomas Blvd., Pittsburgh 8. 


AMERICAN TELEVISION & RADIO CO. 
Quality Products Since 1931 
ST. PAUL 1, MINN, U.S.A. 
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Photo courtesy of 
Edwin L. Wiegand Co. if 
Pittsburgh, Pa. 





The fast, low-cost way 


to make WATER-TIGHT joints 


For making water-tight metal joints on a commercial basis, brazing 
with the low-temperature silver alloy EASY-FLO is your answer on a 
wide range of jobs. And here are the two main reasons why: 





1.—EASY-FLO brazing consistently makes joints that are just as water- 
tight and just as strong and lasting as solid metal. 


2.—EASY-FLO brazing lends itself readily to simple production meth- 
ods through which ordinary labor can reliably turn out these strong, 
water-tight joints at fast rates—all of which assures low costs. 





One good example comes from the Edwin L. Wiegand Co. of Pitts- 
burgh—the EASY-FLO brazing of their widely used CHROMALOX 
Immersion Heaters. Wiegand engineers worked out the simple pro- 
cedure illustrated, for brazing the formed copper tubes to the copper- 
clad steel flanges which produces the required 100% water-tight joints 
with speed, reliability and economy. 


GET FULL EASY-FLO FACTS IN BULLETIN 12-A 


It explains exactly what this alloy does and why. Also tells you where 
and how you can profitably put EASY-FLO to work on your own metal 
joining. Write for a copy today. 


H AN D Y & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. 1. * Toronto, Canada 







HANDY & HARMAN 


\ FOUNDED / 


Agents in Principal Cities 
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THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Ave 





Designers and Manufacturers of: 





MILFORD Kiévet 
CATALOG 


Yours for the asking 


Revised and completely up-to-date data on 
types, sizes, materials and prices of Milford 
semi-tubular, deep straight hole, split, and 
compression rivets. 


SEE ESPECIALLY PAGES 11 to 15 for detailed 
description of characteristics of all types of 


Milford Rivets; where, how and why they save 
time and money. Indispensable information 
for designers, engineers, purchasing agents 
and all executives concerned with production 
and especially with fastening problems. 

For your personal copy, please write directly 
to the Milford, Conn. address below. 


1014 West River St. 
MILFORD, CONN. ELYRIA, OHIO 


Inquiries may also be addressed to our subsidiary: 





THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE: PARTS. 














HYDRAULIC VARIABLE SPEED DRIVE 


Hydraulic variable speed transmission drive (Model 
HT2) shown here is specially adaptable for applications 
where a compact unit is needed. It has a built-in axial 
air-gap flange-type electric motor. It is available in 2-, 
3- and 5-hp ratings, with maximum speed of either 1140 
or 1750 rpm. The drive provides infinitely variable speeds 
throughout entire speed range from zero or neutral to full 





motor speed (both forward and reverse). Maximum start- 
ing torque is provided at all times in either direction. Full 
neutral position with drive motor running serves to elimin- 
ate need for clutches. 

Special controls, other than the hand-wheel shown in 
illustration, are available to meet requirements, and may 
include automatic and remote hydraulic and electrical types. 
Overall dimensions of the drive are 17% in. height (to top 
of motor), 12 in. width, and 26 in. length, Portman Ma- 
chine Tool Co., 70 Portman Rd., New Rochelle, N. Y. 


MAGNETIC MOTOR STARTERS 


Magnetic motor starters and contactors (size 3) feature 
increased size and general advantages of simplicity of opera- 
tion, accessibility and long life. The design incorporates 
vertical ball-bearing operation for high speed solenoid ac- 
tion. Pigtails and flexible jumpers are eliminated by use 
of double-break pure silver contacts. Each pole of the 





stationary contact assembly is in a separate sealed arc 
chamber. All movable contacts are mounted on individual 
blocks for ease in inspection and replacement. All wire 
connections terminals are of solderless pressure type. Fed- 
eral Electric Products Co., Hartford, Conn. 


ENCLOSED SENSITIVE RELAY 

Polarized-de relay (trademarked Micropositioner), fea- 
turing high sensitivity, has been developed for use in vari- 
ous types of control circuits, such as bridge circuits, remote 
position applications, electronic plate circuits, ete. Two 
models are available —a single-coil voltage-sensitive type, 
and a double-coil differential current type. Two Alnico 
permanent magnets are used for the polarizing field. Struc- 
tural details are designed to reduce vibration to the mini- 
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ECONOMY 


Get all 5 advantages 
for your products with 


In these cardboard tubular DRY ELEC- 
TROLYTIC CAPACITORS manufac- 
tured by Solar Manufacturing Cor- 
poration, New York, LUMARITH 
(cellulose acetate) film wraps 
supply long-life protection 
against absorption of atmos- 
pheric moisture, and at the 
same time prevents the 
electrolyte from drying 
out at elevated tem- 

peratures. 


LUMARITH “ao FILM INSULATION 


Servicewise, productionwise and cost- 
wise, Lumarith (cellulose acetate) trans- 
parent film insulation can solve many 
of your product planning problems. In 
resistance to electro-chemical corrosion, 
it ranks with the most chemically inert 
dielectrics. The thinnest Lumarith film, 
laminated to standard insulation paper, 
will give low cost humidity protection 
to many types of coils, small motors, etc. 
with minimum space requirements. 
Transparent film is but one of the 
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forms in which Lumarith is produced, 
Lumarith is available in sheets, rods, 
tubes and molding materials as well. 
Lumarith films can be supplied in crystal- 
clear transparent or with special (A-78) 
mat finish, one side. For additional in- 
formation on this Celanese Plastic, send 
for booklet entitled, “Celanese Synthet- 
ics for the Electrical Industry”. Celanese 
Plastics Corporation, a division of Cela- 
nese Corporation of America, 180 Madi- 


son Avenue, New York 16, N.Y. 


*Reg. U.S. Pat. Off, 























A RUGGED UNIT. Con- 


sumes a small amount of 
current (under one milli- 
' ampere) and has depend- 
able lon ng life. 
FEATUR (1) Resistor integral 


with socket assembly. Value to 
suit supply voltage. (2) Moulded 
Bakelite ket. (3) Full-view 
Jewel Plastic ca oe for visibility at 
all angles. (4) Rugged terminals, 
binding screw or permanent sol- 
dering type. (5) High resistance 
to wlenion or shock. (6) Sup- 
plied complete with bulbs. 


A 
WAY 









































FLEXIBILITY 


FLEXO wire and cable are 
made to provide heavy duty, 
long wearing performance. 















Flexo monufactures uninsu- 

lated, extra flexible, copper cable 
end braid. Bunched or stranded 
copper wire—uninsulated bare or 
tinned single strand wire—are 
mode to meet your specifications. 
Write Flexo for catalog, price list 
and additional information concern- 
ing your porticular needs. 
























FLEXO WIRE 


70 W. First St., Oswego, N. Y. 


New . . “Dialco” PLN-849 Pilot Light 
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| FEATURES THE NEW NEON NE-S1 BULB 
] | Agee FOR 110 VOLTS 
| | BUILT-IN RESISTOR  cAno HicHer) 
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en 
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CULL 


BUILT-IN 
RESISTOR 
HOUSED 
IN SPRING 
CONTACT 
EYELET 













Write today for samples and prices. 
There is no obligation. 





WRITE FOR NEW 
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mum. Coils are available for wide range of current, voltage 
and sensitivity requirements. Relay is mounted on a bake- 
lite phenolic base and is enclosed in a transparent poly- 
styrene case to permit inspection without removal of cover. 









Contacts are platinum-ruthenium. Relay is available with 
standard octal radio base, standard AN connector base, and 
also as a hermetically sealed unit. Weight of relay is ap- 
proximately 6 oz. Barber-Colman Co., 1216 Rock St., 
Rockford, III. 






MULTIPURPOSE CAPACITORS 


Transmitting capacitors suitable for general applications 
where high frequencies are encountered, feature very low 
power factor, stable retrace characteristics, and maximum 
flashover in relation to physical size. Plates are pure e silver 
fired to ceramic surface. Capacity tolerance is + 10 per 
cent, Other capacitors announced by the manufacturers 
include high accuracy types designed for close-limit fre- 
quency control applications. Temperature coefficient is 
maintained within + 10 parts per million. Standard work- 






ing voltage is 500 volts d-c, capacity tolerance is + 5 per 
cent. Available in ratings of 200, 350 and 500 mmf, also in 
1000 mmf and 2000 mmf. 

Also announced is a series of high dielectric constant 
tubular-type capacitors adaptable for applications in which 
temperature compensation is not required. Power factor 
is approximately 2.5 per cent at 1 kc; recommended work- 
ing voltage is 350, volts, d-c, test voltage 700 volts d-c. 
Available in 1000, 5000 and 10,000 mmf capacities. A new 
series of silver mica capacitors for high frequency applica- 
tions is also made available. They are rated at 350 volts 
d-c, or 250 volts, 60 cycles. Flash test is 1000 volts d-c. 
Leakage resistance is more than 10,000 megohms, standard 
tolerance is + 10 per cent. Centralab, Div. of Globe-Union 
Inc., Milwaukee 1. 






SNAP-ACTION THERMOSTAT 

Hermetically sealed, snap-action thermostat (C-4910) is 
a fixed-temperature, non-adjustable device for temperature 
regulation or high-limit alarms in refrigeration units or 
heating equipment. Thermostat is actuated by a snap-acting 
disk mounted in thermal contact with the sealed housing. 
It will operate in any position and is described as being un- 
affected by ordinary vibration. 
Minimum temperature setting is -10F, maximum standard 
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Photoswitch ELECTRONIC TIMER does the rest! 


For any Timing Control purpose, demanding split-second accuracy 
and unfailing operation, Photoswitch Electronic Timer has been proved 
best by repeated tests. Electronic in operation, Photoswitch Timer 
has only one moving part and is guaranteed for maintenance-free opera- 
tion and unlimited life. 

Its wide timing range — from 1/20th of a second to two minutes — 
and split-second adjustability to any fraction of time within that range 
have resulted in Photoswitch Timer being adopted as standard in many 
diverse industries. 

It is simple to operate. The correct one of six interchangeable timing 
elements is selected to determine the timing range, the dial is set to the 
required split-second interval within that range. Flexible in operation, 
it provides for three different methods of timing: initiation of the timing 
interval by momentary contact, timing throughout sustained contact, 
or delayed action following contact. 

Photoswitch Timer, because of its precision and long life, has no equal 
for continuous repeat cycle timing, or short interval timing. 

—neees i oe ee ee In repeated tests by leading equipment manufacturers, Photoswitch 
proper combinations of Photoswitch Electronic Timers have been selected on the basis of accuracy, versatility, 
long-life and trouble-free maintenance. They can do a job for you. 

Other Photoswitch equipment control levels, turbidity, smoke density indication, 
counters and conveyors, inspection, property and machinery safeguards and similar 


industrial applications. Our engineers are available to assist you on any special con- 
trol problems for which electronics may offer a possible solution. 


HOTOSWITCH inconronaten 


CAMBRIDGE 42, MASSACHUSETTS District Offices in All Principal Cities 


RANBIR IORI EERO TR ON TNO OS COCA SRK ATES EERIE i: aT I ONT ST AT EAE TIE 8 ERS 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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COURTESY THE CREAMERY 
PACKAGE MFG. CO., CHICAGO 


| 
| 
MetrexValve Company, 
Franklin Park, Illinois, 
specifies Harper Bronze 
Bolts for their dehy- 
i 
: 





drators and strainers 
which dry refrigerant 
and remove sludge toas- 
sure effic- 
jient and 
uninter- 
rupted 
freezer 
operation. 












Thousands of carloads of per- 
ishable foods for home consump- 
tion—and for our good neighbor 
shipments abroad—require con- 
stant refrigeration to prevent 
spoilage and waste. The brunt of 
this refrigeration is borne by the 
sturdy freeze units made up of 
many components working in 
acid and moisture laden envir- 
onment highly corrosive to com- 
mon steel. Metrex dehydrators 
and strainers, and many other 
such parts depend upon the high 
tensile strength and acid and 
corrosion resistant properties of 
Silicon Bronze Bolts which can 
be easily removed for servicing 
and reused indefinitely. 

A wide variety of fastenings 
made from Brass, Naval Bronze, 
Silicon Bronze, Monel and Stain- 
less are available for prompt 
shipment from large Harper 
Stocks. Harper's Special Engine- 
ering facilities serve the Refrig- 
eration Industry constantly. 


The H. M. HARPER Company 


2609 FLETCHER STREET 
CHICAGO 18, ILLINOIS 


Branch offices: New York City, 
Philadelphia, Los Angeles, Milwaukee, 
Cincinnati, Dallas 
Representatives in principal cities 





| switch will automatically serve to reenergize only one of 


temperature setting is 120 F. Minimum cooling tempera- 
ture differential, with contacts closing on temperature rise, 
is 8 F. Minimum heating temperature differential, with 
contacts opening on temperature rise, is 10 F. Higher 
specification are available to meet requirements. Electrical 





ratings are as follows: 115-230 volts a-c, 10 amp, % hp; 
125 volts d-c, 1 amp. Thermostat is provided with a heavy- 
duty, all-rubber, 2-conductor cord 30 in, long. Spencer 
Thermostat Co., 107 Forest St., Attleboro, Mass. 


MULTIPLE-SPEED DRIVE 


Multiple-speed transmission unit (9000B Series) has 5-hp 
capacity with input speed of 900 rpm and four gear changes 
available through one shift lever. Ratios are 1:1, 2:1, 3:1, 
and 4:1, Other ratios are available on specification. All 
gears and shafts are of alloy steel, heat treated. Gears are 





lapped. Revolving shafts are mounted on anti-friction 
bearings. Case is oil-sealed. Unit is especially adaptable 
for flat plate or platform mounting and is provided with 
four bosses, drilled and tapped, for that purpose. Western 
Manufacturing Co., 3428 Scotten Ave., Detroit 10. 


CHOKE COILS 

Two choke coils are available in inductance ratings of 
2% mh and 1 mh respectively. The first (R-100S) is a 
continuous universal winding in 4 sections on an Isolantite 
ceramic insulating form for 6-32 screw mounting in any 
position. Each end of winding terminates at cotterpins, 
easily accessible for soldered connections. Current rating 
is 125 ma, and d-c resistance is 50 ohms. The second choke 
(R-300S) is wound in 3 sections. Current rating is 300 
ma, d-c resistance is 10 ohms, and distributed capacity is 
1 mmf. Both chokes have the same overall dimensions — 
2 in. x 11/16 in. National Co., Inc., 61 Sherman St., 
Malden 48, Mass. 


THERMOSTAT AND SELECTOR SWITCH 


Thermostatic control (Model Cl) for electric household 
ranges, commercial ovens, and similar equipment incorpor- 
ates an automatic 2-circuit selector switch. The single 
control knob is used to set the desired temperature and to 
select energization of either one or both of the two heating 
elements. For fast preheat both elements are energized, 
and then are automatically disconnected when the required 
temperature is attained. Should the temperature drop, the 
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% Insulation That Is a Window for X-Rays 


@ Transparency to high frequency radiation may be 
a necessity in the design of molded plastics insulation 
parts for special applications in electronics. 

Take, for example, this part which was designed 
and engineered at No. 1 Plastics Avenue forsan x-ray 
corporation. It is called an x-ray window; because it 
serves as the aperture in the protective leaden jacket 
through which primary x-rays pass from Coolidge 
tube to target. But it also must serve as insulation. 





This part must be impervious to transformer oil in 
which it is submerged. It must stand up against 
150 kv at 75C and insulate the protective leaden jacket 
against grounding. 

The conical form of this molded part was designed 
on the basis of exhaustive testing. It has a thick wall 
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DESIGN PROBLEMS IN MOLDING PLASTICS PARTS 


‘ woefontncaner nite ‘ 
‘ be $25 Bee oe 
bm ee sen nt aeecenee of tian wee tomer 
i ee Peck a } 3 


section and a heavy base. To meet requirements of 
transparency to high frequency radiation plus 
insulation, G-E engineers specified G-E Compound 
1417—a wood-flour-filled phenolic of electrical grade. 
This material is compression-molded to the required 
high density, with a high finish. 

Both scientifically sound and good-looking, this 
conical x-ray window is economical to produce and 
easy to assemble into x-ray equipment. 

General Electric, the world’s largest manufacturer 
of finished plastics parts, offers a complete plastics 
service—design and engineering, mold-making, and 
production facilities in six plants. 

G-E engineers are ready to help you with any 
plastics problem—no matter how large or small. You 
may be sure of their specification of the right plas- 
tics material from the many available to fit your 
requirements. For an appointment, write to Plastics 
Divisions, Section I-5, Chemical Department, 
General Electric Company, 1 Plastics Avenue, Pitts- 
field, Massachusetts. 


GENERAL@ ELECTRIC 
EVERYTHING IN PLASTICS 
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PAZOREDOE shaypew 


for yor 


Lines that are clear and razor-sharp are standard prac- 
tice when you draw on Arkwright Tracing Cloths. A 
special “finish” makes pen or pencil work clean and 
accurate, and you can re-ink over an erasure time and 


again without feathering. 


Arkwright Tracing Cloths are the choice of experi- 
enced draughtsmen because of their high, permanent 
transparency that gives life-long protection to important 
drawings. No specks, stains or pinholes to mar your 
work. No tearing or fraying from age and rough 


handling. 


See for yourself what a difference there is! A note 
today will bring free samples. Write the Arkwright 
Finishing Co., Providence, Rhode Island. 















the elements to bring the temperature up to the required 
level, 

The thermostat is rated at 25 amp, 230 volts in either 
heater circuit, or at a maximum of 35 amp for both circuits. 






























Maximum ambient temperature is 250 F. Overall dimen- 
sions are 4 in. x 2% in. x 2%-in., excluding the knob. 
Robertshaw Thermostat Co., Youngwood, Pa. 


REMOVABLE PANEL FASTENER 


Easily operated, light duty fastener is designed for appli- 
cation wherever quickly removable panels are incorporated 
in equipment for accessibility to inspection, servicing, etc. 
The fastener (designated Shakeproof Q-Two) consists of 
a stud held to a outer sheet by a special spring washer and 





a receptacle which is easily snapped onto the dimpled inner 
sheet or frame. The fasteners provide allowance for varia- 
tions in sheet alignment up to % in., compensation for 
variations in sheet thicknesses, and positive locking with 
a one-quarter turn. Shakeproof Inc., 2501 North Kooler 
Ave., Chicago 39. 


RADIO INTERFERENCE FILTERS 


Self-contained radio interference filters (trademarked 
Filterol) have been designed for a wide variety of elec- 





tronic devices. Unusual effectiveness throughout all broad- 
cast bands is claimed. The filters are used in series with 
the power line or interfering device and are mounted on 
the frame of the device or in a grounded junction box as 
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1. Materials are carefully selected and 
tested. 

2. Case hardening is expertly controlled 
to assure strength without brittleness. 
3. Threads are sharp, smooth and hard, 
accurately dimensioned for driving 
and holding power. All screws are 
threaded to the head. 

4.Heads are concentric, free from 
burrs, and with true seating surface on 
all types. 

5. Slot or Phillips Recess is correctly 
formed and well-centered, and dimen- 
sioned for ample driving torque. 

6. Points are properly shaped—equally 
important on both gimlet and blunt 
point styles. - 


““National” Hardened Sheet Metal or 
Tapping Screws, Types A and B (former- 
ly known as Type Z), are furnished in 
regular stock sizes: Round Head, Binding 
Head, Stove or Low Round Head, Oval 
and Flat Head. 

We will gladly furnish information on 
types and sizes of screws to be used with 
various metals and metal thicknesses 
and for specific applications. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Y-26 


HIGH HEAT MICA PLATE 
[HEATER ELEMENT INSULATION] - 


¢ DOMESTIC. 
~ ELECTRIC. 
/ APPLIANCES. 


@ Inorganic-bonded, built-up mica plate resistant to temperatures 
up to redness without change. 


@ Specified by most of the leading appliance manufacturers as 
standard insulation. 


@ Available in sheets of large area or in stampings to specified 
dimensions. 


@ Strong, hard, tough and durable. 
@ Economy of use of single-piece, full size stampings. 
@ An ever dependable source of supply of uniform quality. 


@ We suggest your consideration of Y-26 High Heat Mica insulation 
as a substitute for Strategic Mica for all high heat insulating 
purposes. 


@ Your inquiries are invited and samples for test purposes will be 
sent. gladly. on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


This is What Happens 
When a WELD-BILT Hydraulic 
Lift Truck Strikes a BUMP... 


Only. ONE sgh 


Leaves the Floor 


. . . While on MOST Lift Trucks 

BOTH Front or Back Wheels Go 

Up — Tilting Load, or Making 
Steering Difficult 


WELD-BILT TOGGLE ACTION FRONT 
AXLE PREVENTS THIS 


— Keeps Truck Level as Front Wheels Absorb Platform Tilt 
Without Strain on Front Steering Spindle -. . . Avoiding 





Damage from Jar or Vibration — Floor Wear and Tear — 
Makes Trucking Easier, Faster. 

















Portable Elevators 
2&4 Wheel Trucks 
Tiering Machines 


“Weld-Bilt” 
HEAVY DUTY 
HYDRAULIC LIFT TRUCKS 











— Built in Capacities of from 2 
6,000 to 10,000 Ibs. Narrow Hydraulic 
and wide models. Lift Trucks 
Barrel 


Trucks & Racks 


Complete Descriptive Foider of WELD-BILT Handling 
Equipment sent upon reavest. 


WEST BEND EQUIPMENT CORP. 


AS 3-12) oe bY 
MATERIALS HANDLING ENGINEERS 


225 WATER ST 












close to it as possible. Their basic circuit is a 3-terminal 
network of which the can is one terminal. Four types are 
available, including 115 volt a-c or d-c ratings from 1 to 
35 amp, and one unit for 220 volts a-c or d-c rated at 20 
amp. Sprague Products Co., North Adams, Mass. 


VARIABLE CONDENSER 


Variable condenser for radio receivers, particularly for 
short-wave and FM sets, utilizes specially designed solid 
barrel-cam rotors instead of conventional multiple plates to 
produce improved reception. Employing only one moving 
part per stage, the rotors are mounted on a low-loss plastics 
shaft and are separated from the single-unit solid stator by 
fixed clearance increments. A _ synthetic fluid dielectric 
characterized by a high dielectric constant and very low 





power factor is introduced into this clearance. This fluid 
is also marked by a practically unchanged viscosity under 
all operating and temperature conditions. 

Design of the condenser (trademarked Cam-Rotor) is 
described as reducing contact resistance and self-inductance 
to a minimum. Unit is completely shielded and is dust-, 
moisture-, and mold-proof. It is described as being fully 
interchangeable with standard RMA types of variable air- 
gap condensers. Timing Instrument Co., Inc., 106 Spring 
St., New York 12. 


GRID-CONTROLLED RECTIFIER TUBE 


Xenon-filled, grid-controlled rectifier tube (type C16] ) 
finds application in welding controls, power rectifiers, vibra- 
tion motors, and stepless electronic motor speed controls. 
Characteristics are as follows: Filament voltage — 2.5 volts : 





filament current—3l amps; peak forward volts — 1000; 
steady d-c current — 12 amps; peak d-c current — 100 amp. 
Overall length is 10% in. Tube is temperature free. Elec- 
trons, Inc., 127 Sussex Ave., Newark, N. J. 


CAPACITOR ANALYZER 


Test instrument for analyzing capacitors (Model CF 
Exam-eter) features a special oscillator circuit for check- 
ing intermittent, open-circuited and short-circuited capaci- 
tors without necessity for unsoldering them from their 
circuits. 

The instrument contains a d-c bridge to check capaci- 
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Must your Product 
Part have .......cccee. 


ELONGATION 
of 16% 
or higher? 





>, + 
Mog ht 


Although tensile strength is often the most im- 
portant factor in the choice of an alloy, nevertheless 
an alloy should not be selected on tensile strength 
alone. A strong alloy, for example, might be too brittle 
or too soft for your purposes. 

That is why Triple-A Almag-55—a newly developed 
Acme alloy of aluminum and magnesium—is the ideal 
material for many different uses. Almag-55 is high in 
tensile strength—its guaranteed minimum is 50,000 
pounds per square inch, and it often tests out at up to 
60,000 pounds. But along with this exceptional 
strength, Almag-55 also possesses an unusual degree 
of elongation. Its guaranteed minimum elongation 


% Trade Mark and Patents Pending 


CHE ALUOINONT ALLOWS, Ut 


DAYTON 3, OHIO 


SALES OFFICES: New York 
Pittsburgh St. Lovis Washington Minneapolis Flint Milwaukee Denver Delles 
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TENSILE 


STRENGTH 
of 50,000 psi 
or more? 


Almag-55"...the NEW ALUMINUM ALLOY 


.-- gives you both! 


is 16%. But frequently it will stretch up to 30% before 
the breaking point is reached. 

Almag-55 offers you the greatest strength plus im- 
pact resistance of any aluminum alloy yet produced. 
It is far stronger than gray iron, and compares favor- 
ably with malleable iron—though weighing only one- 
third as much. 

Almag-55 is also remarkable for its brilliant white 
appearance, like pure silver. This new alloy is another 
outstanding example of Acme’s constant effort to 
extend the uses to which aluminum may be put. 

Submit your parts problem to Acme alloy specialists 


and engineers today. 
C. 





Chicago Cleveland 























MODEL 


py rier 


1. BASIC 


MODEL “M” 


2. MODEL “Mm” 
WITH A-18 LEAF BRACKET. 


3. MODEL “M” WITH 


In keeping with the ever-widening demand 
for small ACRO Snap Action Switches, built 
with the patented Beryllium Rolling Spring 
and with the experience gained in building 
hundreds of thousands, ACRO now adds 
a sturdier, more durable housing for its 
popular long life Model “M”. 


NEW FEATURES 
1. New stronger molded case — cover 
recessed into case, clear of the four 3/32” 
mounting holes. © 2. Sturdier barriers 
between terminals, affording generous 
electrical clearances. © 3. Heavier solder 
terminals with .082" terminal holes for 
easier wiring. © 4. Greater compactness 
for multiple assemblies — four can be 
mounted in a space of less than 1%”. 


This better built, better performing switch is 
madewith single pole, single or double throw 
contacts —rated at 10 amps. 125 volts A. C. 
Can be fitted with leaf actuators illustrated 
above. For immediate help on your switch 
problems, send full details of operating char- 
acteristics required and proposed assembly. 


ACRO ELECTRIC COMPANY 


1317 SUPERIOR AVENUE + CLEVELAND 14, OHIO 








I 


A-18-M ROLLER LEAF BRACKET. 





tances from 10 mmf to 2000 mf and resistances from 100 
ohms to 7.5 megohms. An auxiliary bridge scale is used 
to read capacitor power factors up to 55 per cent. The 





vacuum-tube-voltmeter bridge null indicator is also used to 
measure electrolytic capacitor leakage currents under rated 
voltage from a self-contained continuously-adjustable d-c 
voltage supply. Extra test jacks permit overload-proof 
external vacuum-tube-voltmeter measurements up to 600 
volts d-c and 50 volts a-c. An electronic test circuit supple- 
ments the bridge for measurements of capacitor insulation 
resistance up to 10,000 megohms. Solar Manufacturing 
Corp., 285 Madison Ave., New York 17. 


STRAIN-GAGE AMPLIFIER 

Small, lightweight strain gage amplifier for use with 
resistance-wire, electro-magnetic and magnetostrictive strain 
gages provides an amplification of small electric signals in 
a range of frequencies from 0 to 1000 cps. It is operated 
in conjunction with a magnetic oscillograph or a cathode- 
ray oscilloscope. It finds wide application in development 
and testing laboratories. 

The amplifier consists of a 5000-cycle oscillator unit, a 
power unit, and several identical amplifier units all mounted 
in a separate chassis, The amplifier channels are stabilized 





against line voltage change or variations in tube character- 
istics. All controls for each amplifier channel are mounted 
on front panels. Controls include provision for impedance 
balance and phase balance for the gages; and also instru- 
ments showing output in milliamperes for each channel. 

Amplifier is available for use on a 115-volt, 60-cycle 
power source or for battery operation at 24 volts. Illustra- 
tion shows amplifier with one channel removed for servic- 
ing. General Electric Co., Apparatus Dept., Schenectady 
a ae. Me 


HAND RIVETING TOOL 
A light-duty blind rivet “gun” (Cherry Jr. Riveter) is 
a one-hand, plier-like tool that can be used to install a 
rivet quickly with a steady controlled pull. It is used to 
install a 3 /32-in. diameter blind rivet of the tight-clinching, 
pull-through hollow type having a generous shank expan- 


pee Cherry Rivet Co., 231 Winston. St., Los Angeles 13. 
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BH SPECIAL TREATED FIBERGLAS SLEEVING 


ee ae 


PRODUCTS 


I. YOU NEED an electrical insulation that’s not 
affected by temperatures up to 1200°F., yet is 
unusually flexible, workable and durable, you’ll 
find it in BH Special Treated Fiberglas Sleeving. 
Even in direct contact with heat units this re- 
markable sleeving won’t burn. 

Reason? It’s made of inorganic Fiberglas and 
treated by the exclusive BH process. No saturant 
is used, yet the sleeving won’t fray when cut and 
it is permanently flexible. In addition to many 
other properties it is moisture, oil and grease re- 
sistant . . . works easier, simplifies assembly and 
lasts longer. Made in natural color only—all 
standard sizes. Get your free samples today and 
compare! 


HERE’S ANOTHER NON-BURNING SLEEVING 


BH Extra Flexible Fiberglas Sleeving won’t 
burn because both yarns and impregnation are 
non-inflammable. This high quality sleeving has 
all the advantages of pure Fiberglas, is toughened 

against abrasion, is non-fraying and non-stiffen- 
ing. It lasts indefinitely without rotting or crack- 
ing—the ideal all-purpose electrical insulation for: 
all kinds of industrial equipment and home appli- 
ances. Available in all standard colors and sizes 
from No. 20 to 5%”, inclusive. Put it to the 

toughest tests you know and watch the results! 


ALL BH PRODUCTS AVAILABLE IN STANDARD 
36” LENGTHS AND 500-FT. COILS 


Dept. M Conshohocken, Penna. 
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ORIGINAL EQUIPMENT Engiheers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S PE C [FI C ATI 0 N Ss Continued on second page following * 
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38,000 rectifiers per lb 


Selenium Rectifiers 4 volts 0.1 milliamperes d-c 


Selenium Rectifier Stack 110 volts 5 amperes d-c 





5 Ib per rectifier 





G.E. offers you wide range aid in 


selecting SELENIUM RECTIFIERS 





WHuatever the monn. S  S _ 


istics of the rectifiers you need for your elec- 





tronic equipment, you'll find G.E. has what 
: will help you make ef- 


> \ For information that 


| 

| 

it takes for the job. ficient use of G-E se- | 

lenium rectifiers in | 

Our experience with selenium rectifiers, your designs, write for | 
our booklet “G-E Selen- 

ium Rectifier Stacks.” | 

Section A 10-712, Ap- | 

pliance and Merchan- | 

dise Department, Gen- | 

eral Electric Company, | 

| 

| 


Bridgeport, Conn. 


for example, embraces midgets like those 
shown above up to high-capacity units of 


5 lb or more. Whatever their size, these recti- 





fiers give you more d-c per cu in. and more 
per lb than alternate types. 

Selenium rectifiers, withstand extreme va- 
riations in ambient temperature, humidity, 


and pressure. Low leakage factor insures max- GENERAL 46) ELECTRIC 


imum operating efficiency. 
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MELMAC Plastic 592 provides an extra margin of protection 


against flashovers, voltage surges and shorts in electrical equip- 
ment such as these compact, heavy duty relays made by the Allied 
Control Company. Cube dimensions are indicated above. The 1R1 
weighs 71% ounces, the 5R1 weighs 14 ounces. 


MELMAC PLASTIC 592 assures continuous 








performance in HEAVY DUTY RELAYS 


An important improvement in relay insulation 
is represented in these Allied Control Company’s 
high-voltage rotary relays utilizing MELMAc 
plastic 592 for the dielectric material. Superior 
in many respects to conventional types, their 
compact, heavy duty construction makes them 
especially adaptable to installations which 
undergo severe vibration. 


The 1R1 is capable of making and breaking 
3,000 volts at 100 milliamperes at sea level, while 
the 5R1 is conservatively rated to make and 
break 8,000 volts at 200 ma. MELMAC plastic 
592 was used because it maintains its high arc 
resistance (130 sec. ASTM average), high heat re- 
sistance (300° F) and overall electrical character- 
istics under extremely severe service conditions. 


Moreover, its dimensional stability assures per- 
manent alignment of the contacting surfaces, 
thus reducing the tendency of the contacts to 
burn out. Other advantages which make MELMAc 
592 desirable in these relays are resistance to 
fungus growth, acids, and water. 


“You can depend on continuous performance 
when MELMAC plastic 592 is used as the di- 
electric material for terminal blocks, ignition 
parts, circuit breakers, switch plates, connector 
plugs and a host of other applications. Write for 
further information on MELMAC plastic 592. 

* Reg. U. S. Pat. Off. 

AMERICAN CYANAMID COMPANY 
PLASTICS DIVISION 

30-36 ROCKEFELLER PLAZA + NEW YORK 20, N. Y. 


(; anamid Plastics @ 


BEETLE + MELMAC + MELURAC + LAMINAC + URAC 
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A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Peerless Electric Co. 
Valley Electric Corp. 


Telechron, Inc. 


Miniature, under 1 /50 hp. 
Fractional, 1/60 to 1 hp. 
In 1 to 74% hp. 

& Larger than 7% hp. 


Shunt and Compound 

Series 

Split-phase induction 

~ Repulsion start-induction run 

Repulsion 

Capacitor start-induction run 
pacitor 

Squirrel cage 

Polyphase wound rotor 

Shaded pole 
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starting current 

B—N torque, low 
current : 
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EXCLUSIVE FEDERAL FEATURES 


® Double mounting studs — for increased rigidity. 


® Double current collection points — for higher 
current-carrying capacity. 


@ Double Center-Contact construction —for in- 
creased resistance to corrosion. 


@ Maximum reverse voltage per plate — 26-volts 
R.M.S. — for greater breakdown strength. 


Among the many possible applications are: 


Large battery chargers Anodizing 
Electroplating Alrcraft equipment 
Arc welding > Cathodic protection 


...or wherever heavy loads are required. 












Selenium Rectifier Stack 
with the New Heavy Duty Plate 


THE NEW type 128 rectifier plate — latest of Federal’s 
many contributions to the advancement of the metal 
plate rectifier — embodies all the refinements of design 
which have made Federal Selenium Rectifiers standards 
of quality. This plate offers you the advantage of double 
“‘center contact’’ construction. And with increased area 
and higher voltage per plate, stacks are especially suited 
to heavy power applications. Built on aluminum base 
for light weight. 

Rectangular plates provide a more efficient space 
factor for group mounting — and also simplify the 
baffles neected for uniform air distribution. Stacks may 
be arranged vertically or horizontally. Four-point 
mounting, plus double-stud assembly, provides a rigid 
structure more resistant to shock and vibration than 
any previous design. 

To learn how this new rectifier can be applied to your 
problem, write for full details to department F216. 


Federal Telephone and Radio Corporation 


Newark I, 


In Canada:—Federal Electric Manufacturing Company, Ltd., Montreal 


Export Distributor —international Stondord Electric Corporation 





New Jersey 
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I steel delivery 
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| Products in Stock: 

‘ Bars Boiler Tubes and Alloy Steels 
Structurals Fittings Allegheny Stainless 
, | Plates Reinforcing Steel Tool Steel 

' | Sheets and Accessories Babbitt 

' | Strip inland 4-Way Floor Welding Rod 

é Mechanical Tubing Plate Bolts, Rivets, etc. 





Machinery and Tools 






JOSEPH T. RYERSON & SON, Inc. 


; 
Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
| Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


RYERSON 
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H illiard Centrifugal Clutches and Couplings have a mini- 
mum number of parts and a wide range of adjustment. 
They are ideal for high speed dual drives, automatic en- 
gagement on internal combus- 
tion engine drives, starting high 
inertia drives, and many other 


4. wriTe TOPAYS 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running —- Single Revolution —Friction 
—Centrifugal—Overload Release — Slip 
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106 WEST 4TH ST ELMIRA N.Y 


UTION SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE 





Controlling Gas Cutting Machines 
with Photoelectric Tubes 
(Continued from page 131) 


6. Compact and Efficient Light System: It is neces- 
sary to shine a light spot of high intensity on the tem- 
plate in such a way that two phototubes receive a large 
percentage of the reflected light. The system is shown, 
diagrammatically in Fig. 6. The lamp, condensing lens, 
and aperture are mounted on the cover for convenience 
in adjusting, cleaning, and maintenance purposes. This 
part of the optical system is flexibly mounted to the 
cover, however, so that a three-point mounting to the 
main casting will align the system accurately in relation 
to the rotating prism and objective portion of the sys- 
tem. As seen in Fig. 7, this light must pass through 
the bore of the worm wheel. All sections are removable 
for cleaning, although because of the dust-tight con- 
struction this need be checked only every six months or 
so. When the cover is closed, the two phototubes are 
positioned on either side of the lens tube in order to 
view the reflected light. 

In order that the operator may observe the spot as the 
machine follows the template, a window is placed on the 
cover to allow a 45-deg viewing angle to the spot 
through the lower window. 


7. Ease of handling: As will be brought out later in 
this article, most of the switching operations are per- 
formed while the operator’s attention is centered on 
some other part of the machine. Therefore, where pos- 
sible, all controls are central, simple and suggestive of 
the operation intended. This has been found most 
helpful, since a spoiled cut can represent a great loss. 


DETAILS OF CONTROL 


\s mentioned in the foregoing, the machine opera- 
tor’s controls are grouped on the front of the scanning 
head, within easy reach, and arranged so that their 
operation is logical and requires the minimum attention 
on the part of the operator. The tracer motor “on-off” 
switch and the steering motor “manual-automatic” 
switch are located on opposite sides and near the top of 
the scanner. These are the only switches operated at 
the beginning and at the end of a cut. In the center, 
mid-way between these two, is the switch for hand 
control of the steering motor. Pressing it to the 
left causes the steering wheel to turn in a clockwise di- 
rection and pressing it to the right, a counter-clock- 
wise direction. It automatically returns to the center, 
or “off,” position when released. Also in the center, 
but below the steering control, is the “raise-lower”’ 
‘switch. This switch is used to control the motor that 
raises and lowers the scanning head. Here, again, a 
normal motion produces the desired result. Pushing 
up on the switch results in the head raising itself off 
the template; pushing down on the switch causes the 
scanning head to lower itself gently to the template. It, 
too, returns to the “‘off’’ position when released. These, 
then, are the controls used by the operator from the 
set-up to the finished cut. 

There are two other controls on the front. These are 
the “Sensitivity” and “Balance” adjustments. The sen- 
sitivity control, after the initial adjustment, requires very 
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TOOL AND DIE-MAKING 
FACILITIES 


Toy mm date lake tat el 


aluminum stampings 
The Metal Men of Manitowoc 


have had many years’ expe- 
rience in making tools and dies to 


meet the exacting requirements of a 


wide variety of special and contract 


merchandise. Our three modern ma- 


chine shops provide ideal facilities for 
@ Complete Machine Shop and Die- . 4 ‘ , 
Making Facilities this important step in producing 


@ Four Large Fabricating Plants Aluminum stampings of high quality 
@ Spacious Aluminum Rolling Mill 


@ Wide Range of Stamping Presses 
@ Annealing Ovens gineers, chemists, metallurgists and ALSO MAKERS OF 


@ Heat Treatin uipment 4 . 
oe craftsmen assure precision production MIRRO 
@ Welding—Gas and Electric 
The Finest Aluminum 


@ Complete Finishing Facilities with the greatest economy. Cooking Utensils 
CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


and uniformity. Expert designers, en- 
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WHAT TYPE OF 
JEWEL ASSEMBLY 
DO YOU NEED! 


No matter what type 
or size of Jewel Light 
Assembly you need, 
chances are we can pro- 
duce it for you quickly, 
more satisfactorily, and 
at lower cost! Here, 
every facility is avail- 
able for high speed 
quantity production . 
speedy, efficient, eco- 
nomical service. Drake 
patented features add 
greatly to the value and 
dependability of our 
products. 
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You'll like the friendly, intelligent 
cooperation of our engineers. Let 
them help you with signal or 
&S , illumination problems. Sugges- 









tions, sketches, cost estimates or 
asking for our newest catalog in- 
cur no obligation. 
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1713 W. HUBBARD ST., CHICAGO 22, ILL 
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little attention other than a periodic check. Experience 
has shown a change of template material can often be 
made without readjustment. 

The balance control is adjusted by observing the posi- 
tion of the light spot on the line of the templet. The 
spot should be half on and half off the line. Turning 
the balance control one way will cause the spot to move 
into the line, while turning it in the opposite direction 
will cause it to move away from the line. 

When the cut is lost, it is not good cutting practice to 
start again from this point. It is necessary to go back to 
the beginning and start cutting around the piece in the 
opposite direction. For this purpose a sense-reversing 
switch is located on the right side of the scanning head 
near the front. Ata flip of the switch, the steering wheel 
rotates 180 deg and is off in the opposite direction. 


ELECTRONIC CONTROL CIRCUIT 


The basic electronic control circuit is shown in Fig. 8. 
It consists of a direct-coupled amplifier controlling the 
current in two saturable reactors, 1SX and 2SX. The 
current in these reactors controls the current passed by 
thyratron tubes 9 and 10 to the fields and armature of 
the split-field series-type steering motor. 

The control circuit has several stabilizing features 
that aid in giving consistent and accurate results. A 
constant-voltage transformer is used to keep the light 
source and tube-heater voltages constant. Voltage-reg- 
ulator tubes keep the d-c voltages in the amplifier from 
changing. The amplifier itself is inherently very stable 
by virtue of the common-cathode resistors. 

The elements enclosed by the dotted lines are located 
in the scanning head, while the remainder are mounted 
on the control panel which is usually located on the rear 
of the machine. The first stage of amplification is in the 
head. This is done so that the cable from scanner to 
control panel will not have to be connected to a high 
impedance circuit. This pre-amplifier also gives a 
higher signal level for transmission, thus minimizing the 
effects of pickup within the cable. 

Tube 1 is a rectifier which supplies power through a 
conventional filter to the phototubes and amplifier tubes. 
Tubes 2, 3, and 4 are the voltage-regulator tubes. Photo- 
tubes 5 and 6, with resistors 1R, 2R, and 3R, make up a 
bridge circuit which controls the two grids of the first 
amplifier tube. When the spot of light is half on and 
half off the line, the amplifier is balanced and the steer- 
ing motor receives no signal to cause rotation. In this 
balanced condition, the two grids of tube 7 are both at 
the same voltage. Therefore, the control grids of tube 8 
will be of equal voltage. 

The plate loads of tube 8 are the d-c windings of two 
saturable reactors, 1SX and 2 SX. With the two grids 
at equal voltages, both saturable réactors will conduct 
equal currents. 

The power part of the circuit consists of two thyra- 
tron tubes supplying current to either one of two fields 
ot a split-field series-type motor. Tube 9 passes current 
through field 1 and the armature, producing clockwise 
rotation, and tube 10 passes current through field 2 and 
the armature, producing counter-clockwise rotation of 
the motor. 

The a-c windings of the saturable reactors are shown 
in the grid circuits of the two thyratron tubes. The 
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Tae te BY 
CASTING MOLDS 


Modern precision casting continues to find new and 
advantageous uses for AlSiMag high fired technical 
ceramic cores and inserts. In collaboration with precision 
casting engineers, American Lava engineers have evolved 
the only presently known, practical cores and molds for 
some unusual and difficult products. Subject to ethical 
and military limitations, our engineers will be glad to 
work with you on your precision casting problems. 


AlSiMag is the trade name of the many technical ceramic 
bodies developed by American Lava Corporation. Cores 
and inserts of AlSiMag are held to close tolerances. 
They are unaffected by the heat of the pouring, are re- 


Iustrated above: Cores are produced economically to commercial 
tolerances, Round, extruded cores or tubes can be centerless ground 
to accurate diameters and a high degree of straightness at reasonable 
cost. Threads and certain intricate shapes can be successfully cast in 
many metals too hard for practical machining. Bottom rod is .059 OD 
+ .001 and 18” long—heretofore considered impossible in technical 
ceramics. Restricted cores and inserts are not illustrated or sampled. 


moved either mechanically or by dissolving with a 
common chemical. Cost considerations will normally limit 
their use to shapes which can be extruded or pressed, 
and thus produced to commercial tolerances in large 
volume at low cost. More complex shapes, unusual sizes, 
and closer than commercial tolerances sometimes can 
be produced at costs which make their use practical. 


American Lava Corporation engineers will be glad 


to consult with you on the 
stele 


possibilities of this modern 
material for your precision 


casting problems. 


AMERICAN LAVA CORPORATION 


oe ae ee ce a TENNESSEE 
43RD YEAR OF CERAMIC LEADERSHIP 


Original Award july 27, 1942 
Second Award February 13, 1942 
Third Award September 25, 1943 

Fourth Award May 27, 1944 
Fitth Award December 2, 1944 


ENGINEERING SERVICE OFFICES: 
ST. LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159 
CAMBRIDGE, Mass., 38-B Brattle St., Tel: Kirkland 4498 @ CHICAGO, 9 S. Clinton St., Tel: Central 1721 
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 @ LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 
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That’s where Levolier 
Switches come in. 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
_ tested, and listed by Under- 
writers’ Laboratories. 


In tests 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. ‘They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. 
Electrical Wholesaler about 
Levolier Switches . . . Switch 


Ask your 
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action of these reactors is such that as the current is 
increased in the d-c winding, the thyratron tube conducts 
more current. Originally, it was stated that the currents 
in the two d-c windings were equal. Therefore, tubes 9 
and 10 are passing equal currents through fields 1 and 2 
and the motor will be standing still. These “balanced” 
currents are kept low to prevent overheating of the 
motor. 

Now, let us see what happens when we come to a 
corner. Assume that the template material is light and 
that the outline to be followed is dark, probably an ink 
line. When the spot of light reaches the corner, more 
of the spot will be shining on the light background than 
on the dark line. Consequently, more light will be re- 
flected to the phototubes. Increased light on the photo- 
tubes causes them to conduct more current. The in- 
creased current produces more voltage across resistor 
2R, and grid 1 of tube 7 is made more positive. Thus, 
more current flows through 2SX and tube 10 passes 
more current through field 2. This results in rotation of 
the steering motor in such a direction as to re-center 
the spot on the edge of the line. 

The corrective signal is not the “on-off” type, but 
varies directly with the amount this spot has deviated 
from its balanced position on the edge of the line. There- 
fore, for small deviations the steering motor torque is 
low and the spot will move smoothly to its correct posi- 
tion. When a corner is reached, maximum motor torque 
is applied and the spot assumes its new coryect position 
quickly. Anti-hunt circuits, insuring smooth cuts, are 
of the differential, or “speed-up” type, thus permitting 
quick response at the corners. 

The steering motor produces a corrective torque for 
very small deviations of the spot from its normal, bal- 
anced position. The diameter of the small spot of light 
on the paper is about 4¢-in. Therefore, when the spot 
has moved %4-in. from its normal position, more than 





@ @ This lens-mirror combination for television systems 
has been developed by American Optical Company, 
Southbridge, Mass., and is said to permit reception of 
screen images five times larger than prewar. The spe- 
cially curved correcting lens shown at left is so de- 
signed and made as to compensate for spherical aberra- 
tions introduced into television pictures by the reflect- 
ing mirror. 
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AMERICAN PHENOLIC CORPORATION 
is now completing a sizable addition to its Chicago 
plant. This means a substantial increase of the al- 
ready great facilities for production of quality parts 
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that have built the high reputation enjoyed the world 
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half of the available corrective signal has been applied 
to the motor. 

The combination of high sensitivity and good anti- 
hunting insures a smooth, quick responding system that 
will follow intricate shapes with high accuracy. 


TYPICAL OPERATION 


The preceding discussion may have clouded the sim- 
plicity of manipulation required for actual cutting. The 
template is lined up with the piece to be cut by swinging 
the entire assembly over the template with the “elec- 
tronic bloodhound” slightly raised, using the light spot 
as a guide. An accurate, speedy check can be made this 
way, with realignment made by adjusting the paper 
template. This insures the most economical use of 
material. 

Depending on plate thickness and cutting tip used, the 
tracing speed is adjusted by a speed governor to the 
proper value as read by a tachometer. 

For an outside cut, the clockwise-counter clockwise 
switch is used to position the tracing wheel to walk in 
the proper direction in order to come into the template 
line at the desired point, and the tracer is lowered to 
the template table. With the ‘“‘manual-automatic” switch 
on “manual,” the cut is started with the tracer motor 
switch. Looking through the observation window, the 
operator watches the spot of light approach the template 
line, and when the two merge he flips the switch to 
“automatic.” 

Until the machine finishes the cut, the operator may 
devote his time to adjusting the torches, clearing away 
pieces from the preceding cut or planning the next. cut. 
After the cut is finished the tracer motor is stopped, the 
machine switched to “manual,” and all is ready for the 
next cut. 





What You Should Know About 
Rheostats and Their Application 
(Continued from page 113) 





position. Ring rheostats, like the plate type, may be 
mounted singly or in gangs and accessories are available 
for back-of-board mounting, for motor-driven operation, 
etc. 

These rheostats, as illustrated in Fig. 6, have a base 
of asbestos insulating board, a ceramic form, etc., on 
which the resistance wire or ribbon is wound. Those 
units which are wound on a ceramic insulating base 
usually have a portion of the resistive element exposed 
to provide a contact surface for an adjustable connec- 
tion. . Since the high firing temperatures of fused-on 
enamel would warp or destroy the flat insulating plates, 
the unit is covered with an inorganic cement which can 
be cured at a lower temperature. Plaque rheostats with 
an asbestos base have the advantage of being relatively 
inexpensive while those with a ceramic base have a high 
thermal capacity for short-time duty. 

Due to their construction, plaque rheostats are nor- 
mally not used on applications where shock or dampness 
is present. Rheostats of the plaque type may be 
mounted in general-purpose enclosures or they may be 
built into the particular machine they control. 
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600 VOLT A.V.C. 
POWER CABLE 


CONTROL CABLES 


Widely used in steel mills, foundries 
and boiler rooms, this multi-conductor 
cable assures safe operation of electric 
cranes, signal apparatus, etc. 


The same imperishable rock fibre to which POWER CABLES 


many an aircraft fire fighter owes his life For continuous operation at high tem- 
peratures in power plants, mines, steel 


protects Collyer A.V.C. Cable under con- mills, etc. under severe conditions. 
ditions where ordinary insulations fail. Available in single or multi-conductor 
R a for voltages up to 7500. 
Today, newly developed non-toxic resin impregnat- 
ing compounds and new methods of manufacturing RHEOSTAT WIRES 
and testing give Collyer A.V.C. Wires and Cables lc ed a 


additional assurance of unfailing service under the the high operating temperatures of 
electric ranges, rheostats and control 


most difficult operating conditions. panels. Furnished with copper, monel 
or nickel conductors. 
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Let us know your requirements. 
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““PLASTICOAT” 


in Sta-Warm Melting Pots 


PROTECTIVE COATING OF CRITICAL TOOLS 
READILY ACCOMPLISHED AT LOW COST 


The war experience of Sta-Warm engineers 
with exacting requirements for melting vari- 
ous strip-coating and other plastics can help 
you select just the size and type of “Plasticoat- 
ing” tank or pot you require for dipping deli- 
cate or finely surfaced tools and parts. 


For surface protection of many kinds and 
sizes of products, Sta-Warm offers a variety of 
plasticoating tanks and pots. Most popular 
are the following models of bench pots: 


Cat. No. Cap. Cat. No. Cap. 
402WVE gal. 6OSWVE 2 gal. 
404W VE 1 gal, 607WVE 3 gal. 

S99OWVE- 5 gal. 


Above listed models feature variable thermo- 
stat control to broaden the usefulness of these 
melting pots, removable inner pot of spun 
steel, housing of cast aluminum with bail, and 
choice of 110 or 220 V. a.c. current. 


For full specifications and other data con- 
cerning any Sta-Warm “Plasticoating” pot or 
tank, inquire of Dept. G. 
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A sliding-contact rheostat, as shown in Fig. 7, is 
often referred to as a laboratory-type rheostat. They 
are made by winding heavily oxidized wire or ribbon, 
which assures good insulation between turns, on a tube 
of heat-resistant insulating material. Clamp terminals 
are provided at each end and mounting brackets are 
fastened into the ends of the tube. These brackets also 
support a guide rail which is insulated from the brackets 
and from the terminals of the rheostat on which the slid- 
ing contact moves. A terminal is provided for connec- 
tion to the guide rail and thus to the adjustable contact. 

Due to the use of the winding itself for making 
contact, limitations must be placed on the upper limit 
of resistance possible to manufacture. This is done to 
prevent the use of wire sizes incapable of withstanding 
the wear and stress placed on them by the adjustable 
contacts. With a sliding-contact rheostat care must be 
taken to prevent overloading of the short-circuit end 
of the rheostat. The maximum current for these rheo- 
stats is the greatest current that may be carried safely 
with one-tenth of the rheostat in the circuit and the 





Fig. 8—Face-plate rheostat for heavy currents and re- 
mote control through motor-driven contact arm. 


minimum current is the largest amount that may be 
carried safely with all the rheostat resistance in the cir- 
cuit. 
Non-inductive (Ayrton-Perry) windings may be ob- 
tained with these rheostats for use where the nature of 
the experimental setup requires a resistance without 
inductance. Sliding contact units are also available 
with accessories for straight and right-angle microm- 
eter-handwheel drive, simultaneous operation of two or 
more units at once, and provision for two or more ad- 
justable contacts on one winding. Protective enclosures 
of mesh or perforated metal are also manufactured for 
these rheostats. 

For heavy-current, rheostat-control applications with 
currents greater than the capacity of other types of rheo- 
stats, the face-plate type is used. These rheostats may 
he utilized for field control of large d-c motors and gen- 


ELECTRICAL MANUFACTURING 





a> ae SRS ia amass vr 
ri a ie OF 


CHELSEA PROPELLERS 


ee made ii TT j 
to nen every “inten wom 12" t0 72" 
3 on requirement 


pee c 5 ee 


GRY TRY) Wa A a 


CHELSEA FOUR BLADE TYPE: 


Rye taal a he 


a J 
‘ P moe 
SY a 7 
(A _Ma a a 
Sr 4AN Ep 
s | A A f 
"Ep 


- EFFICIENTLY, DEPENDABLY...AT LOW COST! | 


DEPEND ON CHELSEA TO DO THE JOB= 


Based on a solid foundation of 30 years’ standard sizes—can fill all specifications 
experience in building ventilating equip- as to volume, velocity, and physical size. 
ment, the CHELSEA line of standardized In addition, CHELSEA design assures low 
propellers provides a type to meet every cost, with a minimum of care. Our en- 
need—for industry ... institutions... gineers will he glad to cooperate in solv- 
and for residential applications. ing your specific problems; inquiries are 
CHELSEA Propellers — selected from invited. 
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THE UNIVERSAL LIQUID CEMENT 
MEETS THE TESTS! 


5 Ready to use * Waterproof 
_maevowt Dries Quickly 


| eHigh Dielecrnc qualines Packaged in tubes .. . also 

LHigh Tensile strength pint, quart and gallon cans. 
Request on your letterhead 
brings sample. 


High Moisture resistance 


» High Flexural qualines 


Our laboratory is at your service 
for research on your adhesive prob- 
lems. Let us hear about your indi- 
vidual requirements. 


Stable over wide tem 
o$ 
peracure range 


Good impact resistance 


. Corrosion resistance 


——— 
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AMBROID CO., INC. 


305 FRANKLIN ST., * BOSTON I0, MASS. 


mun MANUFACTURERS, we have 


SArwsihable for P. rompt Delivery 


SUBSTANTIAL QUANTITIES OF: 


HIGH QUALITY 
HEATER PLUG 


and 


CUBE BLOCK 
CONTACTS 


Also 
Precision-Made 


HEATER 


and 


BROILER 
CORD SETS 


Write for full details, and estimates 
on your requirements.’ 


SEEMD wanuracturine CO., INC. 


153 W. 72nd Street @ New York 23, N.Y. 
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erators, and alternators. lace-plate rheostats are also 
widely used for armature-speed control and starting of 
d-c motors, for battery-charging and numerous other 
applications. 

This type of rheostat is made with contact segments 
or buttons of the proper capacity mounted on an insulat- 
ing face plate such as ebonized asbestos. Generally 
these units are constructed in angle-iron frame work 
with the insulating panel on which the contact buttons, 
contact arm and handwheel are mounted serving as the 
front of the enclosure. Multiple-contact shoes, having 
a 25-to-50 ampere rating per shoe and made of copper, 
copper graphite or silver graphite, are usually employed. 
The contact segments are wired to resistors of the 


. ‘ 
$s * 


Fig. 9—Loading rheostat with each section controlled 
by a switch and all sections proportioned to permit 
variations in steps as desired. 


proper capacity. The type of resistors used depends on 
the ampere-capacity required, the resistance value of 
the steps and the rheostat application. For high cur- 
rents and extremely low resistances grids or ribbon 
resistors are generally used. On medium currents and 
low resistances edge-wound, ribbon-wound or coiled-wire 
resistors are employed. For lower currents and high 
resistances wire- or ribbon-wound resistors.are utilized. 

On some face-plate rheostats, especially on high-cur- 
rent units where space saving is an important factor, 
forced ventilation is used. Fans or blowers are provided 
as part of the rheostat assembly to increase the volume 
of cooling air passing through the resistors. This in- 
crease in the rate of air flow keeps the temperature rise 
of the rheostat within the specified limits. 

Face-plate rheostats have a distinct advantage over 
other types in that the resistance and capacity of each 
step can be arranged independently. Consequently, 
where tapers are required which would be uneconomical 
on other rheostats, the face plate is preferred. Face- 
plate rheostats are also desirable from the maintenance 
or replacement standpoint since the resistors for the 
individual steps can be easily replaced in the event of 
burnouts. 

Loading rheostats are similar in construction to face 
plate rheostats, having resistor units of various types as 
the resistance element and an insulating face plate. In 
place of the segmental or button contacts and a contact 


ELECTRICAL MANUFACTURING 





Oleg. #4 


TYPE 


MICROMOTORS 


Tueyre not restricted to fan duty. Because 
they have an enclosed forced air cooling 
system, Redmond Type ‘‘T’’ shaded pole 
MicroMotors are suitable for applications 
which many other motors of comparable 
power can’t handle. 


Kedmond COMPANY, Inc., OWOSSO, MICHIGAN, U.S. A. 


JULY 1946 


They circulate air in heaters, air condition- 
ers and ventilators. They power agitators, 
small pumps and churns. Yes, sir, Air-Stream 
cooled Redmond Type ‘‘T’’ MicroMotors in 
sizes up to 1/25th horsepower, serve faith- 
fully on a surprising number of tough jobs. 





A MOST COMPACT RHEOSTAT 


Type 2462F is designed for 
relatively low wattage, and it 
fits into an exceptionally small 
space. From the back of the 
panel it measures only %4 of 
an inch. 

Its terminals are ideal for 
easy, rapid crimping and sol- 
dering. 

The shaft and bushing are 
fully insulated from the con- 
tact mechanism, so the rheo- 
stat can be mounted on a metal 
panel. And this little 10 watt 
rheostat is tested for 1500 volt 
breakdown. 

Other types of Hardwick- 
Hindle rheostats, and our 
many resistors offer you val- 
uable exclusive advantages 
also. 

Write today. Our engineers 
are always at your service. 


ACTUAL SIZE OF RHEOSTAT 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

Subsidiary of THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. CSTABLISHED 1006 U.S. A. 
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lever, loading rheostats often have switches as shown in 
Fig. 9. These switches are used to parallel resistor 
units to obtain the load desired. 

Loading rheostats provide artificial loads for testing 
generators, switches, circuit breakers, meters, and other 
devices in order to determine their characteristics, ca- 
pacity and performance. 

The controlling switches used on loading rheostats 
are connected each in series with one resistor or group 
of resistors across a full line voltage. As each resistor 
will carry continuously the maximum amperes passing 
through it at full line voltage, overloads are impossible 
and burnouts cannot occur as long as the voltage rating 
of the apparatus is not exceeded. 

These rheostats are made for both portable and lab- 
oratory use. The portable units are often designed for 
intermittent duty such as for meter testing and are com- 
paratively light in weight, being provided with handles 
or straps for carrying. The laboratory types are used 
for continuous-duty applications and are available for 
permanent or semi-permanent floor or table mounting. 
Dual voltage units are also manufactured having a 
double-pole switch permitting testing at either potential, 
allowing full capacity to be used at both voltages. 

The layout of the loading steps is arranged to meet 
the particular application. For example, a rheostat hav- 
ing a total capacity of 20 amperes in steps of one am- 
pere might be arranged with five circuits having the 
following capacities: 1, 2, 2, 5, 10. A dial switch may 
also be provided for adjustment in 4% 9-ampere steps 
from 4» ampere to 1 ampere for close current control. 

In the case of a-c equipment, the test requirements 
may specify a load of A amperes and B per cent power 
factor. Then the loading must include an inductive 
component to provide the specified power factor. The 
necessary inductive current is drawn by means of load- 
ing reactors which may be connected in series or in 
parallel with the loading rheostat. 

Concentric and interpolating rheostats, though con- 
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oe Plastic 
Motel Sides 


"Louverplas* 


@ @ Two or four lamps, tandem-mounted on an axial 
plane as shown, constitute basic design of this fluorescent 
Small specular reflectors are used for 
accurate control of light. Louvered plastics sheet is 
used for light diffusion. Fine, parallel translucent 
louvers are separated by clear plastics spacings fixed in 
juxtaposition and traversed by minute prisms. Doane 
Products Corporation, Meridan, Conn., designed this 
fixture. 
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Here are pre-assembled fastener units designed specifically to save you money! 
‘When you order SEMS you get both the washer and the screw delivered as a single unit. —_- 
Because they simplify ordering and storing, eliminate costly hand assembly 


and special handling methods, and make driving faster and easier SEMS save 


you money in every phase of operation. Quality is assured because there’s no chance to 


“forget” the washer! Send for samples today and test them yourself! 


use SEMS the JQUERM 


fastener unit 


SEMS are pre-assembled washer and screw 
units in which the washer is held on the screw 
by the rolled thread and is free to rotate. 






@ Newport Electrical Sheets offer users many dis- 
tinct advantages. Twenty-five years of manufac- 
turing experience are reflected in unvarying high 
quality, trueness to gauge, and in unusual physi- 
cal characteristics and electrical properties. These 
sheets are available in a wide range of sizes, 
gauges and grades to meet all your electrical 


sheet requirements. Write for complete details. 
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Hot Rolled Steel Sheets—Hot Rolled Pickled Steel 
Sheets —— Newport Electrical Sheets —GOHI Pure Iron- 
Copper Alloy Sheets—Globe Brand Galvanized Steel 
Sheets—Newport Colorbond Steel Sheets—KCB Copper 
Steel Sheets—Newport Long Terne Sheets—Newport 
Galvannealed and DeLuxe Metal Sheets—Aircraft 
Quality Alloy and Carbon Steel Sheets and Plates. 
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sidered special types, have several important uses some 
of which are suggested as follows: Interpolating or 
vernier rheostats, combined motor- and generator-field 
rheostats, and combined main- and exciter-field rheo 
stats. One type of concentric and interpolating rheostat 
consists of two or more rheostats operated by separate 
handwheels which are assembled concentric with each 
other. These rheostats are designed as single rheostats 


| and mechanically connected or assembled. The interpo- 


lating or vernier section of the rheostat is usually de 
signed with special characteristics peculiar to its use. 
In most applications, the interpolating section of the 
rheostat is connected in series with the main section and 
is untapered, having a resistance value of 120 per cent 
of the largest step of the main section and capable of 
carrving the maximum current of the main rheostat at 
any setting. 

Potentiometer-connected rheostats are utilized for 
motor- or generator-field control or in laboratory work. 
With this method of connection a three-terminal rheo- 
stat, generally of the plate, ring or sliding-contact type, 
is used. With this system of connection the rheostat 
is connected across the supply line while the load is con- 
nected to the low current-capacity end of the rheostat 
resistance and the moving-contact arm. The voltage 
applied to the load, using this method of connection, may 
be adjusted from zero to full supply voltage. 

Motor-driven rheostats are often used where auto- 
matic or remote-control operation is required. A suit- 
able motor with built-in or external gear reduction is 
used to drive the rheostat and limit switches are usually 
provided to limit the rotation of the contact arm. Oper- 
ation of a motor-driven rheostat is accomplished by 
means of remotely located pilot devices. Generally, 
elaborate switching arrangements are unnecessary since 
split-field series or universal motors may be used. A 
friction clutch is sometimes employed to prevent damage 
to the rheostat unit, especially the contact arm in case 
of limit-switch failure. Some motor-driven units are 
arranged so that the motor drive may be quickly dis- 
connected in the event manual operation is desired. 


Exploit the Motor’s Potentialities 
with Centrifugal Clutches 
(Continued from page 137) 


the speed the greater the hp transmitted for the same 
torque so that the size of the clutch for the same hp 
rating decreases as the speed increases. Therefore, it 
is desirable to mount the clutch on the high-speed shaft 
before gear or belt reduction. Because of this, centrifu- 
gal clutches are available in direct-coupling types, as an 
integral part of a, V-belt sheave or flat-belt pulley, or 
with sprockets and gears. In addition, special types 
are obtainable when required. Centrifugal clutches 
are made to operate in either direction, mounted in any 
position either vertical or horizontal, or they can be 
supplied to drive in one direction only. 

All of the centrifugal clutches available commercially 
utilize the centrifugal force generated by rotating mem- 
bers to apply clutch pressure but the method employed 
by each differs. One design which has been on the 
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Congratulations—EverLOCKS really lock! 
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A real performance and a real product 
EverLOCKs! 


Every nut, screw, and bolt intact. A real 
product—EverLOCK! 
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For the seventh consecutive time the grueling 
Indianapolis Sweepstake was won by a car 
equipped with EverLOCK WASHERS. These 
time-proved safeguards against loosening nuts, 
bolts or screws were also the choice of the 


drivers who finished second and third. 


Could there be any greater proof of the 
superiority of EverLOCK’S patented combina- 
tion of wide chisel edges and balanced spring 
tension for guarding assemblies against every 
kind of shock and vibration? 


Take a tip from the world’s top auto race 


drivers. Give your assemblies the security of 
EverLOCK WASHERS. 
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HAS BEEN OUR ENDEAVOR 
FOR OVER 28 YEARS 


Long ago designers who insisted on dependable coz:- 
ponents adapted Leach Relays into their circuits. 


Today—more and more engineers are specifying Leach 
Relays, and are submitting their Relay problems to us. 


As a result, daily output is ahead of previous peace- 
time schedules. Our greatly expanded plant facilities, 
plus the recognized dependability of Leach products, 
make it possible for us to offer the most complete line 
of control Relays ever produced at Leach. 


A large variety of Relay types are listed in our new 
40-page catalog—just published. Contact load ratings 
range from fractional to 30 Amperes. Write for your 
copy today. Leach assures 
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market fifteen years and which was originally developed 
in the shops of Worcester Polytechnic Institute, is illus- 
trated in Fig. 6. Here are two concentric sets of float- 
ing segments or shoes made of brake lining mounted on 
lead, the total weight of the shoes being calculated to 
give the required pressure to carry the load. The outer 
shoes are actuated by the driving member and are de- 
signed to transmit torque corresponding to rated horse- 
power and speed. The inner circle of shoes is on the 
driven member and does not start to exert torque until 
the driven member has been accelerated to a definite 
point. After this, both sets of shoes transmit torque. 
The inner shoes are designed for 40 per cent of rated 
torque, making a total capacity for the clutch of 140 per 
cent of normal running torque of the prime mover. 
Above this load the shoes slip momentarily, cushioning 
the shock and protecting the drive. These couplings 
are standardized for speeds from 390 to 1750 rpm, with 
corresponding horsepower. The largest is for 600 hp 
at 690 rpm. They are designed for direct drive and for 
various types of indirect drive. 


SPRING-TENSION TYPE 


A second type of mechanical-centrifugal clutch con- 
sists of a drum mounted on the driven shaft and two 
opposed, internal-expansion shoes, free to move radially, 
connected to the driving shaft (Fig. 7). These shoes 
are spring-balanced to give a precise degree of tension. 
As the speed of the driving shaft increases, the centrifu- 
gal force of the shoes increases until it exceeds that of 
the spring tension. Then the shoes move outward, 
pressing against the drum with a pressure increasing 
as the square of the speed. Slippage occurs between the 
shoes and the drum until the centrifugal force finally 
overcomes it. A heavy-duty, asbestos, friction lining 
is cemented to the drum and the shoes are made of 
heavy-duty, gray-iron castings. Standard clutches are 
furnished with springs set to engage at 500 and 1600 
rpm but others can be obtained if needed. The clutches 
are made in two types. One, capable of handling up 
to 6 hp, uses a special aluminum-alloy cast drum which 
is machined and balanced. It has exterior ridges for 
added strength and for increasing the radiating surface 
to dissipate more readily the heat generated in frequent 
engagements. The other type, capable of handling loads 
up to 3 hp, is the same as the large clutch except that 
it uses a pressed steel drum instead of the more expen- 
sive aluminum one. 

Still another type of mechanical-centrifugal clutch, 
available in sizes up to 5000 hp, consists of three parts, 
a drive body, a driven body, and a driving mechanism 
(Fig. 8). The drive body, keyed to the driving shaft, 


|. is a flat disk with metal, wedge-shaped, dogs mounted 


on the inside surface at the periphery. The driving 
mechanism is a number of metal blocks loosely pinned 
together so that the individual blocks can move radially 
under centrifugal force, so forming an expansion ring. 
The metal blocks of the driving mechanism are shaped 
so they key into the dogs of the drive body, causing the 
driving mechanism to rotate with the drive body. The 
driven body is a drum-shaped housing which, in con- 
junction with the drive body, forms a complete housing 
in which the driving mechanism rotates. The driven 
body contains a slot on the face at the periphery through 
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Moisture-Proof 


...and That’s Not All! 


EW Mallory products in recent times have met with more 
whole-hearted enthusiasm than the Type “P’ AC Motor 
Starting Capacitor. 












1 New end cap is made of 
* plastic. 


2 Two brackets accommodate 
* all four case sizes of Mallory 
AC Motor Starting Capacitors. 


3 Bracket is installed by screws 
* placed at any two points 
withm center slot. 


To begin with, the capacitor is enclosed in a plastic case—a positive 
preventive of moisture absorption, the bane of the old-style card- 
board insulated unit. 





Next, it’s equipped with splash-proof end cap and with an ingenious 
new type of mounting bracket. Together, these two features elimi- 
nate many extra parts and greatly simplify installation. 


Finally, this Mallory Type “P” Capacitor is available in four 
case sizes .. . is interchangeable with former aluminum units . . . 
will fit any mounting hardware used for previous capacitors of 
comparable size. 
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Want more details? Write for 
engineering data and specification 


folder #746-C. P. R. MALLORY & CO Inc., INDIANAPOLIS 6, INDIANA 
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TOUGH FASTENING 
PROBLEM! 


fs 


OZ WELLL 
i ee ss 


(Lhd N NLL Lhd ddd dd dhe 


Of 


Here’s how RIVNUTS licked it 
Heavy hinges had to be attached to door of large 
walk-in refrigerator with two “sandwiches” of 
hard sponge for insulation. Special brass Rivnuts 
with thick spacer heads supplied the answer. The 
spacer heads made it possible to upset the Rivnuts 
deep in the “sandwich” against the metal sheet. 
Clean threads remaining after upset supplied a 
firm foothold for attachment screws. Five Rivnuts 
were used on each hinge, size 4-20 with %” thick 
spacer head. 


NEW “RIVNUT DATA BOOK” tells the whole 
story in 40 fact-filled pages. A free copy may 
hold the answer to your tough fastening prob- 
lem. Write today to The B. F. Goodrich Company, 
Dept. EM-7, Akron, Ohio. 
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DRAKE 


SOLDERING 
IRONS AND 
SOLDER POTS 


AN IRON FOR EVERY PURPOSE 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
os be met, too, for Drake 
as 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


which preformed segments of friction lining can be in- 
serted. When the clutch is idling the friction segments, 
one for each metal wedge or shoe of the driving mechan- 
ism, are free to ride between the shoe and the driven 
body but are held in position by the metal wedges on 
the drive body. As the speed of the driving shaft in- 
creases, the centrifugal force throws the blocks of the 
driving mechanism outward, bringing pressure to bear 
on the friction lining which in turn is forced against the 
drum of the driven body. One of the advantages of 
this type of clutch is that the friction linings are loose 
and are easily replaceable without tearing down the 
clutch. Therefore it is suited admirably for large power 
applications requiring frequent starting and stopping 
of high-inertia loads. 

A unique design of mechanical-centrifugal clutch uti- 
lizes a ring of six shoes lined with metallic friction 
material driven from the central hub through specially 


FRICTION 
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NEOPRENE 
GLAND 


MERCURY 
COLUMN 
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CHAMBER 
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Mercury Clutch Cort. 


Fig. 10—Large size mercury clutch, showing ‘inner 
construction; driving and driven shafts are concentric. 


shaped teeth (Fig. 9). These resemble gear teeth but 
do not function as gearing. They are designed to trans- 
mit torque through contact of all teeth when the shoes 
are expanded against the drum, but to allow clearance 
for retraction of the shoes. The number of friction 
shoes may be varied between 2 and 6, with locations so 
spaced as to provide running balance with any number. 
The gear teeth hold the shoes in proper relation to each 
other. 

The centrifugal force acting to move the shoes against 
the drum of the driven member is opposed by retractor 
springs whose tension can be controlled by an external 
adjusting nut. Therefore the easily adjusted spring 
tension makes this clutch particularly adaptable to drives 
where it is desirable to vary the speed at which the 
clutch engages. The fact that the number of friction 
shoes can be varied without affecting. the balance of the 
clutch also increase the flexibility of the device, broad- 
ening its field of application. 

In addition to the mechanical-centrifugal clutches al- 
ready described, there is a very interesting type which, 
for want of a more descriptive term, may be described 
as “hydraulic-centrifugal.” Instead of using the usual 


‘hydraulic mediums this clutch uses the liquid metal, mer- 


cury, to generate the centrifugal force actuating the 
device. (Figs. 10 and 11.) Liquid mercury, weighing 
845.6 pounds per cubic foot or almost twice as much as 
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Changes in TENSILE STRENGTH 
show the small effect of sunlight 
and weather on neoprene jackets... 





HE onicina: «= aren weatuerine 


1000 P.S.1. 2000 P.S.I. 3000 P.S.I. 


NEOPRENE JACKET B—After & years of weathering 





NEOPRENE JACKET C—After 5 years of weathering 


NEOPRENE JACKET D—After 11 years of weathering 


NEOPRENE JACKET F—After 6 years of weathering 


NEOPRENE JACKET G—After 5 years of weathering 





NEOPRENE JACKET H—After 3 years of weathering 
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Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


& High tensile strength, resilience, low permanent distortion. 

% Tough and durable, resists abrasion and cutting. 

& Superior resistance to sunlight, aging, ozone, and heat. | 
& Resistance to deterioration by oils, solvents, chemicals, acids. — 
+ Superior air-retention, low permeability to gases and fluids. 
flexible at low temperatures. . 
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Why You Gan Expect Long Service from 
Wire and Cable Jackets of 


Write for your free subscription to The 
a Neoprene Notebook. Packed with information 
about new or unusual neoprene applications 
—which may give you valuable new ideas. |, 
Back issues on request. Rubber Chemicals Divi- 
sion L-6, E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 











The data for the chart at’ left were 
taken from reports of outdoor tests made 
by several leading manufacturers of wire 
and cable. 


The chart shows the deterioration 
caused by exposure to years of sunlight 
and weather. While the original tensile 
strength varied greatly in the various 
compounds for specific types of wire and 
cable, all compounds show uniformly low 
deterioration. 


So look to neoprene for longer life and 
better protection of insulation in a 
jacket or sheath for wire and cable to be 
used outdoors— telephone drop wire, riser 
cables, power cable and many others. 


Neoprene is also tops for resistance to 
abrasion and wear, to acid fumes and 
smoke, to ozone and oxidation. If you 
want a maximum return from your in- 
vestment in the years to come—be sure 
to specify neoprene jackets or sheaths. 





For Better Equipment, Specify 


DU PONT NEOPRENE 


The VERSATILE Synthetic Rubber 


BETTER THINGS FOR BETTER LIVING 
+ « THROUGH CHEMISTRY 
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Theyre NEW 
Theyre DIFFERENT 


PERMANENT MAGNET MATERIALS 


SILMANAL ® VECTOLITE 


@ Now you can have flexibility of magnet design with 
these new G-E permanent magnet materials. Cunife is 
ductile and best in round forms. Cunico is readily ma- 
chinable prior to the last stage of heat treatment. Sil- 
manal resists demagnetization better than any other 
material. Vectolite has light weight and high electrical 
resistivity. In addition, G.E. manufactures and sells 
seven grades of alnico. 

A G-E permanent magnet may help to do the job 
better at less cost. Our engineers will be glad to help 
solve your magnet problems. Write for Bulletin GES- 
3337A, Apparatus Department, General Electric Co., 
Schenectady 5, N. Y. 


GENERAL {) ELECTRIC 


cast iron, is an ideal material because the centrifugal 
force is directly proportional to the mass or weight of 
the rotating body. In addition, the liquid mercury per- 
mits a very compact construction since the pressure 
generated by the mercury can be transmitted directly 
to the friction members of the clutch without mechanical 
linkages. Also the inertia of the mercury produces a 
delay in the clutch action even if springs are not used, 
permitting a further reduction in the overall dimensions 
of the clutch. 

Four sizes of mercury clutches are available commer- 


Mercury Clutch Corp. 

Fig. 11—Components of small mercury clutch; mer- 

cury pressure between inner plates in center assembly 

forces the four friction shoes on each side outward 
against the driven member. 


cially. The smallest, capable of handling loads up to 
4 hp, weighs only 8 ounces and is 3% in. in diameter. 
The next size, for loads up to 34 hp, has an outside 
diameter of 354 in. and is made for %-in. shafts and 
larger. The 1 to 71%4-hp size is 4% in. in diameter for 
11%-in. shafts and the 5-to-15 hp size for 154-in. shafts 
is 6% in. outside diameter. Because of the extremely 
small size of the mercury clutch it usually can be incor- 
porated in the design without any dimensional changes, 
thereby making the transition to a cheaper motor with 
lower starting torque in combination with the clutch 
a very simple modification. 

Two types of construction are employed on the mer- 
cury clutches. The smaller clutches employ a disk-type 
construction to reduce the overall dimensions to an ab- 
solute minimum, whereas the larger sizes use six 
segmented expanding shoes to meet the power require- 
ments. In both types the mercury is confined in a 
narrow annular space near the center directly coupled 
to the driving shaft. The centrifugal force generated in 
rotation forces the mercury outward, causing it to form 
an annular column confined by an elastic retaining mem- 
ber. The force generated by the mercury in the reser- 
voir is transmitted through the column and presses the 
friction disks against the housing in the smaller types 
and presses the expanding friction shoes against the 
enclosing drum in the larger ones. This is independent 
of the amount of mercury in the column and, because 
of the specific gravity of the mercury, a total effective 
pressure as high as 45,000 pounds is developed by the 
centrifugal force. Even though the inertia of the mer- 
cury produces a delay eliminating the need for springs, 
they are available with springs where the application 
requires the load to be picked up at a definite, prede- 
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SIX FASTENINGS WHICH MUST SAVE TIME 
—euvery time they are used! 


Here are six standard fastenings 
which effect surprising results in speeding up assemblies— 
and all of them have set up production records for years past. 
Each one has a war record of its own—for saving time, when 
time was short. Each one of them now can be just as helpful 
in speeding up reconversion production. Just a little time 
saved, here and there, will determine who reaches the market 
first with a new product. And all six of these products have 
that one characteristic in common—they save time. 


SEMS eliminate-handling screw and washer separately. That 
saves time. Clutch Head screws reduce spoilage, drive straight 
the first time. Self-Tapping and Sheet Metal screws need no 
tapped holes—drive fast and hold tight. Lamson Lock Nuts 
of one-piece, all-metal design, make tight assemblies stay 
tight. Lamson Weather-tight bolts need no counter-boring in 
wood assemblies, set up faster, improve appearance. Lamson 
Dardelet Rivet-Bolts permit structural steel members to be 
fabricated and erected about twice as fast as can be done by 


IS AND NUTS - LAG SCREWS - SEMS - 


LOCK NUTS - CAP SCREWS - 


any other means. All six of these products are essentially time- 
savers—and in reconversion—time is money. 


There are few manufacturers who cannot use one or more of 
these six standard Lamson products with tangible advantages 
in cost reduction. Ask for complete information about all or 
any one of them. 


THE LAMSON & SESSIONS COMPANY, 1971 W. 85th St., Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


-——~HERE’S A COUPON FOR YOUR CONVENIENCE-—— 
THE LAMSON & SESSIONS COMPANY © 1971 West 85th Street + Cleveland 2, Ohie 


Please send us (] Lamson Blue Book [) Bolts, Nuts and Screws ($1.00) 
0) Simplified Stock Sizes 
Send information on [J Machine Screws (C0 Lamson Lock Nuts 
0 Lock-washer Screws [] Thrd. Forming Screws 


Name Title or Kind of Work 





Company 





Street Address 


City, Zone and State _ 


pte er ree enahenen mamanene 


COTTERS - SET SCREWS - DARDELET RIVET BOLTS - 


LAMSON & SESSIONS 


Ask your Jobber for the Lamson Line 








KEY BOLTS 


Ege 
eae ay 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
rf from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 
Simple and efficient. 
erate as a pair of pliers. 
Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping i¢ automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 
For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


As easy to op- 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever,.Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


iy PRODUCTS ne 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


termined rate of speed. 

All the centrifugal clutches commercially availab 
open the field of heavy-inertia loads to low-price 
single-phase and polyphase motors with low sstartir 
torque. Those companies, active in the field, who a 
sisted in the preparation of this article are as follow 
Hardinge Company, Inc., York, Pa.; The Hillia: 
Corp., Elmira, N. Y.; Mercury Clutch Corp., Canto: 
Ohio; Salsbury Motors, Inc., Los Angeles, California 
and Synchro Machine Company, Perth Amboy, N. | 


Measuring Large Transient 
Currents in Low-Voltage Circuits 
(Continued from page 117) 


usually negligible. For example, the integration error 
with a 3-second time constant at 60 cycles per second 
is only 4x10~ per cent, and at one cycle per second, it 
is only 0.14 per cent. For longer time constants (higher 
multiplier settings) the error is reduced proportionally. 
The error in differentiation, which is due to the self 
inductance of the toroid, is negligible for practical mea- 
surements. The amplifier was designed for linear am- 
plification. 
(Continued on page 216) 


Table 1l—Physical Constants of Equipment 
Used 


Toroid Unit Coils 
Size—3-in. long x %4-in. OD x %-in. ID. 
Winding—5000 turns No. 36 enamelled wire. 
No. turns per inch (N)—6333. 
Average inductance—0.13 henry. 
Average resistance—305 ohms. 


Typical Toroid Assemblies 


Min. Max. 
Number of unit coils 8 30 
Axial length (J), in. 9.4 29 
Average turns per in. (N) 4260 5000 
Resistance (R;) in ohms 2586 8890 
Self inductance (LL) in henries, h 1.18 4.68 
Mutual inductance per linking turn 

(M),h 


32.0x 10% 40.4x 10-6 


Typical Welding Machine Secondary Inductance 


Low 0.7 x 10-6 h. 
High 1.1 x 10-* h. 


Acme 80-kva spot welder 
Sciaky PMCO-S5S5 spot welder 


Integrating Circuit 


Multiplier setting C RC 
12.0uf 3.0 sec 
24.0uf 6.0 sec 

. 12.0uf 15.0 sec 
1( 250K 24.0uf 30.0 sec 


Amplifier 
Size—3 4 x 19 x 8%4-in. 
Weight—12.5 lb 
Power—110 volts, 50-60 cycles, 60 watts 
Maximum linear output—6.0 ma 
Maximum output—15.0 ma 
Overall transconductance—17.6 ma per volt 
cromhos) 
Internal calibrating voltage—0.30 volts 


(17,600 mi- 


Oscillograph Galvanometers 
Westinghouse 
Supersensitive 

6.3 ohms 

0.436 in. 


Hathaway 
OA-2 600 Cycle 


10.0 ohms 
0.2 in. per ma. 


Resistance 


Sensitivity per ma. 
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WHISTLER Adjustable 
Perforating Dies Offer Added 
MOCO 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 


5-10-50 and even more different set- 
ups with the same dies? Impossible? 
Not when you use Whistler Multi- 
Use Adjustable Dies. For it’s simple 
to rearrange these units...add or 
delete... get back into production 
within a few hours. Even so-called 
complicated arrangements are easy 
to set up. And, with first cost inva- 
riably less than for single purpose 
dies, this continued re-use of the 
same dies effects added economy in 
quickly writing off initial die invest- 


All there is to 
Whistler punch and 
die units. 


ment. Over 750 prominent manu- 

facturers have proven in their own 
lants that Whistler Adjustable Dies 

aes sent costs into a nose dive. 


No special tools are needed. Work 
in practically any size and type of 
press. Ordering now is particularly 
advantageous. Large stocks of stand- 
ard diameter units from 42” up are 
available for overnight shipments. 
Notching, group dies and special 
shapes and sizes can be quickly made 
to order. Write today to: 


Mn eR Te 


752-756 MILITARY ROAD BUFFALO 17, NEW YORK 


duction advantages of 
Whistler Adjustable Dies. 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There’s not a great problem involved 

to meet specific requirements “on de- 

livery” .. . any wire can be manufac- 

tured “to pass.” But it’s another 

' matter to meet these same require- 

ments year after year under the severe strains 
and loads in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service 
life of your product will not be impaired because 
of an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum | 
Silk Covered 


Because the mutual inductance of the toroid and the 
linking conductor and the time constant of the integrat- 
ing circuit are invariant, one calibration of each toroid 
is all that is required. This may be accomplished by 
comparing the output from the integrating circuit to a 
known voltage with a known current through the toroid. 
By measuring the deflection of the galvanometer with a 
known input voltage to the amplifier, a calibration oj 
both the amplifier and the galvanometer is made against 
the same parameter, and since most variation is expected 
in these elements, a reference voltage is provided in the 
amplifier for frequent calibration. However, this refer- 
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(c)-INDUCTOR STORAGE 


Fig. 7—Methods of correcting for integration errors, 
as described in the text. 


ence voltage is subject to slight changes and a provision 
is made for occasional calibration against an external 
standard voltage. The permanently installed toroids 
(Fig. 1) are calibrated against a previously calibrated 
toroid by comparison of simultaneous recordings using 
two calibrated amplifiers. Sixty-cycle power measured 
by conventional instruments is used in calibrating. A 
spotwelder or flashwelder transformer provides an ex- 
cellent means of calibration. If a current source that is 
large enough is not available, several turns of a conduc- 
tor carrying a smaller current may be used in the same 
manner as with a conventional current transformer. 
The calibration constant of the calibrating toroids of 
Fig. 3 with a 3-second time constant integration is 93,- 
400 amperes per volt. The internal calibration voltage 
of the amplifier (Fig. 5) is 0.30 volts which produces 
a deflection of about 2.4 in. with a Westinghouse type 


- PA supersensitive oscillograph galvanometer. Elimi- 


nating the parameter, the internal calibration corre- 
sponds to 28,000 amperes through the toroid at a multi- 
plier setting of 1. Since the multiplier changes the time 
constant of the integrating circuit and is not an attenu- 
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f REVOLUTIONARY APPLICATION OF A BASIC MECHANICAL PRINCIPLE 
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FOR SAFETY AND ECONOMY 


@ Use of Power Circuit 
Transformers Widely Extended 


With the higher entrance voltages now in vogue— 
lower voltage circuits for lights and appliances are 


Group of four Transformers serving 230-Volt sec- 
ondary current for rectifiers and A.C. to D.C. 
converters in special product testing and experi- 
mental rooms. Primary 460-Volt. 


Jefferson Electric Transformers 


served through 
Jefferson Elec- 
tric Power Cir- 
cuit Transform- 
ers placed at 
various loca- 
tions. 

With the 
greater use of 
230-volt and 
460-volt motors 
—the 115-volt 
service for the 
control circuits 
is likewise fur- 
nished by these 
same type trans- 
formers in- 
stalled adjacent 
to or directly on 
the machine 
tool. 


Have Years of Performance History 
Installed in many of the country’s foremost manu- 
facturing plants — performance records reveal 


many years of successful operation. 


They are 


known for their uniformity of ‘quality, superior 


construction, and confor- 
mity with the very latest 
engineering practice. 
Just off the press, Bul- 
letin 451-PCT, contains 
suggestions and installa- 
tion applications. A copy 
is yours for the asking. 
JEFFERSON ELECTRIC 
COMPANY, Bellwood 
(Suburb of Chicago), II- 
linois. In Canada: Ca- 
nadian Jefferson Electric 
Co., Ltd., 384 Pape Ave- 


nue, Toronto, Ont. 


Transformers with built-in Overload 
Circuit Breaker located near motor 
and control push button station. 


Motor operates at 230-Volts—con- 
trols at 115-Volts. 


TRANSFORMERS 


Power Circuit—Dry Type 


| 


ator on the amplifier, this calibration is multiplied 

corresponding to each setting of the multiplier. 

When used with the Westinghouse type PA super- 
sensitive oscillograph galvanometer, the following pro- 
cedure should be observed: 

1. The amplifier should be turned on. 

2. The galvanometer spot should be mechanically cen- 
tered to the middle of the paper with the galvanom- 
eter circuit opened. 

3. The galvanometer attenuators should be adjusted so 
there is no series resistance nor parallel circuit. 

. After the amplifier has been allowed a 2- to 5-minute 
warmup period, the galvanometer circuit should be 
closed and the galvanometer spot adjusted to the de- 
sired position by the position control on the ampli- 
fier with the multiplier in the “%”’ position. 

. The multiplier should be set in the desired range. 
During measurements the balance control may be 
trimmed from time to time, and it is advisable to 
check calibration of the instrument occasionally by 
pressing the “calibrate” switch to “internal” while 
recording with no current passing through the con- 
ductor linking the toroid. 

When used for flash welder measurements, it has been 
found advisable to parallel the toroid with a 0.02-micro- 
farad, 1000-volt condenser because otherwise the ex- 
tremely high-frequency transients encountered may 
cause drift of the amplifier due to grid rectification 
caused by the inherent inductance of the integrating 
capacitors and capacity leakage in the integrating re- 
sistor. The paralleling capacitor does not affect the 
accuracy of measurement appreciably. 
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Electrical Properties of Germanium 
(Continued from page 109) 


a resistivity as high as 4 to 10 ohm-cm, Although 
germanium has a very low electric conductivity, its 
thermal conductivity is unusually good, about one-third 
that of copper. 

The field of film resistors offers a very suitable ap- 
plication for germanium, in view of the metal’s excep- 
tionally high resistivity. Germanium may be deposited 
as a film quite easily by decomposition of gaseous ger- 
manium hydride at temperatures above 370 C. Pyrex 
glass, fused silica, or dense ceramics may be employed 
as a base for the deposit. A special technique for mak- 
ing resistors with an‘ even germanium film has been 
recently developed at Battelle Memorial Institute. The 
process can be repeatedly duplicated. Over a 6-week 
period, following a 2-week settling period, resistors 
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REMEMBER..IF IT’S .. 1T SAFEGUARDS! 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK 10, N. Y. e 325 W. HURON ST., CHICAGO 10, ILL 
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Adaptable 


ety of Coils 


for a Vari 


PRECISION LAYER WINDING 


MACHINE FOR FIELD COILS 
Automatically 


Repeating 
Counter 


¢ Original in Design 
Shown equipped for wind- 
ing automobile generator 
field coils. Automatic wire traverse. 
Maintains extreme accuracy through 
many years of use. Available also in 
other sizes and models. 


E. R. SEIFERT, Inc. 


202-204 S. Beech Street Syrecuse, N. Y. 


525 Central Avenue, Pontiac 12, Michigan 
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made by this method were found to have drifted les 
than 0.5 per cent. Temperature coefficients are nega 
tive, varying from 0.001 to 0.003/1 per deg C. Ver 
low temperature coefficients can be obtained with rx 
sistors made from silvered pyrex tubes, depositing th: 
germanium hydride directly on the silver layer. R« 
sistance values are lower, but temperature coefficient: 
less than 0.0001/1 per deg C may be obtained in thi, 
way. 

The variation of resistance of a germanium-powde: 
compact to external pressure is rather great. Perfect 
hysteresis, however, is not obtained. This factor, to 
gether with the higher density of germanium as com- 


pared with carbon, would limit the practical use of 


germanium in microphonic applications. 

No definite conclusion is noted on the photoelectric 
effect of germanium, as insufficient work has been done 
to establish the light sensitivity of the metal. There 
is some experimental reason to support the belief that 
the photoelectric effect is dependent upon a wet surface. 

The most important developments in the use of ger- 
manium were its applications during the war as ger- 
manium-crystal rectifiers in radar. Both germanium 
and silicon are used for microwave rectification, and 
there is some basis for claims advancing the superiority 
of the germanium type. Other possible applications for 
germanium crystals include their use for modulators, 
voltage regulators, low-frequency oscillators, and polar- 
izing devices. (The Western Electric Company was 
responsible for much research in germanium-crystal 
rectifiers. Sylvania Electric Products, Inc., also has 
been active in this field.) 

The effect of germanium on the magnetic properties 
of silicon transformer sheet steel was also noted in the 
paper as part of a general discussion covering ger- 
manium alloys. On basis of test data it was concluded 
that transformer steel containing germanium and silicon 
after being annealed at 900 C had somewhat better 
properties at low-field strengths and a lower coercive 
force than steel containing silicon alone. Both alloys 
are improved by annealing at 1200 C, but the magnetic 
properties of the two remain practically identical after 
the treatment. 

(Wartime research and developments in germanium 
rectifiers form the subject of a number of interesting 
technical reports recently made available by the Office 
of Publication Board, U. S. Department of Commerce. 
The reader will find reference to these reports in the 
‘Selected List of Scientific and Industrial Reports Now 
Released from Wartime Secrecy” appearing elsewhere 
in this issue. ) 


Electrical Engineering Show Is Scheduled 


Much interest is developing in the Electrical Engineering 
Exposition to be held in the 71st Regiment Armory, New York, 
January 27-31, inclusive. This exposition was originally plan- 
ned for Philadelphia in 1941, but at that time was indefinitely 
postponed because of the war. The exhibits will stress new 
developments in electrical equipment and products for wide 
field of industrial applications. 

The exposition is sponsored and managed by the International 
Exposition Company with headquarters at the Grand Central 
Palace, New York 17. The exposition dates have been so 
scheduled as to run concurrently with the winter convention of 
the American Institute of Electrical Engineers, also to be held 
in New York City. 
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nd AMONG THE 
FEATURES OF 


DIEFLEX VARNISHED 
TUBING PRODUCT 


SS 


Flexibility is as necessar, 
ucts as it is in skating 
All Dieflex varnis 
—whether mad 
—have ex 
workabé 

- 
0 Poducts 


speed ft 

Besides their ‘products are com- 
pletely impregnated 9 fing varnishes, have a 
smooth inside bore to hg, are non-fraying, and 
have excellent “‘push-back? trical qualities. 


Dieflex varnished tubing i saturated sleevings are made 
in all standard VTA or AS grades. Immediate shipments, 
usually from warehouse stocks, can be made in all standard 


sizes and colors. 


If you don’t already have it, be sure to write for your free 
copy of the Third Issue of the VTA standards, revised to Jan- 
uary 29, 1946. 


DIEFLEX PRODUCTS LIST 


MADE WITH BRAIDED COTTON SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished Tubings 
VTA Grade B-1 Standard Grade Varnished Tubings 
VTA Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished Fiberglas Tubings 
VTA Grade B-1 Standard Grade Varnished Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 
VTA Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone-Treated Fiberglas Varnished Tubings and Saturated 

Sleevings 





ALL 
IT NEEDS 
IS A HOLE! 


for 
attaching 
INSULATION 
TUBING 

CABLE 

TRIM 
MOULDING 

PARTS 


Snap Clip 


WORLD'S Speediest FASTENER 


There’s no better way to speed up fastening of wires, 
tubing, insulation, moulding, hose, backing panels, etc., on 
your product than the modern, efficient Snap Clip method. 
All it requires is a slight pressure of the bare hands. . . 
no rivets, hammer, or pliers necessary . . . and the part is 
fastened securely and rigidly. 


OU Ze 


270 BEREA ROAD ° CLEVELAND 2 OHIO 


ALLOY BRAZING RINGS 


Preplaced brazing rings speed production, assures uniform dis- 
tribution of alloy throughout the joint, controls alloy consumption, 
makes possible a definite non-variable cost per joint. You can 
predetermine time and cost of operation. We manufacture 
brazing rings and other shapes to meet your particular require- 
ments from EASY-FLO, SIL-FOS, COPPER, PHOS COPPER, SOFT 
SOLDER and ALUMINUM; also springs, washers, stampings and 
special shapes. Speedy delivery and interesting prices. Tell us 
your requirements, stating shape, size and quantity. Send sample 
parts to be joined if practical. 


CHARLES W. KRIEG COMPANY 


52-60 Dickerson St. - HUmboldt 2-3445 - Newark 4, New Jersey 


Sintered Glass Offers Many 


Uses in Tube and Lamp Design 
(Continued from page 148) 


tant advantages are tubes with complicated electrod« 
systems. Bases with many lead-in wires or with leads 
very close to each other can be made of sintered glass 
without much difficulty. As there are few if any limita 
tions on the distances between the leads, it is possible t 
design the simplest and most efficient assembly of the 
electrode system. 

Also discussed by Mr. Dorgelo is the use of the sin 
tered glass technique in the production of connecting 
seals with a high coefficient of expansion at one end 
and a low coefficient at the other. Briefly, this is done by 
filling the mold with layers of powdered glass each with 
a higher coefficient of expansion than the preceding 
layer and then fusing the whole. Other special applica- 
tions are suggested where the special properties of sin 
tered glass are particularly suitable. 

(The “Philips Technical Review” is published by N. 
V. Philips Gloeilampenfabrieken, Eindhoven, Holland, 
of which the Philips Laboratories, Inc., Irvington, N. Y.. 
is the American affiliate. Incidentally, the recent issues 
of the review are the first since the international editions 
were forbidden by the nazis in 1942.) 


Selected List of 


Scientific and Industrial Reports 
(Continued from page 154) 


in the back direction and at the same time have good forward 
conductances. Variations in surface treatment have been studied 
for their effects on these properties. References, photographs, 
diagrams and graphs. This report was prepared under con- 
tract with Purdue University. 


Propertics of germanium high back voltage rectifier units 
(NDRC, Division 14, Report 413). Off. Pub. Bd., Report, 
PB 5204. 1946. 27 p. Price: Microfilm—50¢; Photostat— 
$2.00. 

The D.C. and R.F. properties of assembled units of high 
back voltage germanium rectifiers have been investigated 
An attempt has been made to concentrate on properties which 
are most likely to be of interest in determining the suitability 
of the units for specific circuit applications. Diagrams, graphs, 
tables and reference included. This report was prepared under 
contract with Purdue University. 


Theory of crystal rectifiers. Purdue University (Division 
14, Report 129). Off. Pub. Bd., Report, PB 5190. n.d. 55 p. 
Price: Microfilm—$1.00; Photostat—$4.00. 

Purpose of this report is consideration of properties of the 
contact between a metal and semi-conductor with the par- 
ticular aim of obtaining a description of the. rectification at 
this contact. General properties of electronic semi-conductors 
are discussed. Rectification by the contact of slowly varying 
currents, with treatments of Schottky and Mott are considered, 
with some corrections and additions. Rectification due to an 
insulating layer of some foreign matter is included. Formulae 
of diagrams complete the report. 


Theory of contact rectifiers. Off. Pub. Bd., Report, PB 
5195. 1943. 27 p. Price: Microfilm—50¢; Photostat—$2.00 

A multi-contact theory is described to explain the behavior 
of the D.C. current-voltage characteristic at a metal semi- 
conductor contact. Accompanied by charts. Report made unde: 
contract with Purdue University. 
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CENTENNIAL CabLa BRATION 


Now starting its second century of service to the Nation, The 
Pennsylvania Railroad operates over some of the world’s busiest 
track. There’s no better proving-ground for railroad equipment .. . 
1846 -1946 _ such as track insulation, on which depends the operation of the auto- 


atic bl *k ig 1 t . 
THE PENNSYLVANIA RAILROAD "OS 


Taylor Railroad Track Insulation . . . used on the “‘Pennsy” and on 
other leading roads . . . withstands the pounding shock of heavy loco- 
motives and speeding cars, and the consequent flexing of the rail joint. 
This remarkable material maintains its insulating qualities indefinitely. 


: Yet track insulation is but one of many ways in which modern 

Wa industry utilizes Taylor products. In electrical and radio parts, in 

id & * gears, and in structural units of innumerable types . . . the dielectric 
strength and physical stamina of Taylor Vulcanized Fibre and Taylor 


ee Phenol Fibre are proving a unique aid to engineers. Perhaps 
Taylor Fibre is the solution to your problem. Let’s talk it over, in the. 


blueprint stage or earlier, as you prefer. 


| 
| 
| 
| 
| 


TAWYVZEOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE—Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNA. «¢ Offices in Principal Cities ¢« Pacific Coast Plant: LA VERNE, CAL. 
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JONES 2400 SERIES 
PLUGS AND SOCKETS 


A new series of Plugs and Sockets 
designed for highest electrical and 
mechanical efficiency. Improved 
Socket Contacts provide 4 indi- 
vidual flexing surfaces which 
make positive contact over prac- 
tically their entire length. The 
Contacts on both Plugs and Sock- 
ets are mounted in recessed pock- 
ets greatly increasing leakage 
distance, thereby increasing volt- 
age rating. Insulation is of BM 
120 molded Bakelite. 

Plug and Socket contacts are sil- 
ver plated. The finished appear- 
ance of this series will add con- 
siderably to your equipment. 


The 2400 Series are inter- 
changeable with the 400 
Series. Send today for 
general catalog No. 14 
listing and illustrating 
our complete line of 
Plugs, Sockets and Ter- 
minal Strips. 


HOWARD B. JONES DIVISION 


CINCH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 


S-2406-SB 





Electrical parts and spe- 
cialties manufacturers will find 
acksonville ideally situated for serving 

rapidly growing postwar markets. 
LOCATION-—Southeastern corner of the U. S., strategically 
located to serve the increasingly important industrial South- 


east, interior markets, Gulf and Pacific coasts, South 
American and world ports. 


LABOR —Ample skilled and unskilled labor, largely native-born. 
Many workers skilled in electrical parts and specialties 
manufacture, due to large volume of.war work. 


DISTRIBUTION FACILITIES-Major port and highway center, 


four trunkline railroads, and Intra-coastal Barge Canal. 
Three airlines, and numerous bus and truck lines. 


CLIMATE —Ideal climate permits great savings in construction, 
heating and maintenance, guarantees more working days 
per year. Living is less costly and more pleasant. 

MARKET —Jacksonville’s non-competitive distribution area popu- 
lation of 3.420.770 has an effective buying income _ of 
$2.626.291.000. The local wholesale trade area population 
of 1,194,891 has an effective buying income of $1,045,792,000. 

Specific industrial and market survey prepared at your 

request. Correspondence will be strictly confidential. 


Dept. B. Industrial Division 
Chamber of Commerce 


Or a aed 


FLORIDA 


A new type of rectifier for conversion of alternating curren! 
into direct current electrical energy. (Chemical Warfare 
Service. Intelligence Division Report 4056). Off. Pub. Bd. 
Report, PB 6633. 1945. 2 p. Price: Microfilm—50¢; Photo 
stat—$1.00. 


Rectifier was designed and developed by: Siemens Schuckert- 
werke Berlin and called Kontaktumformer (contact rectifier). 
Direction of the alternating current impulse is changed at the 
exact instant of change in the alternating cycle by silvertipped 
copper contacts that are mechanically opened and-.closed by a 
revolving camshaft driven by a synchronous motor receiving 
its power from the same alternating current circuit. Sparking 
at the contacts has been successfully eliminated. It is claimed 
that this rectifier exhibits higher electrical efficiencies over the 
mercury-vapor rectifier, the rotary converter, and the motor 
generator at both high and low potentials, and higher overall 
efficiency from 100% of rated current capacity down to 25% 
and lower. 


® @ Polyvinyl Benzol Plastic Developed 
in Germany for Insulating Applications 

German wartime development of a polyvinyl benzol 
synthetic resin for use as an insulating material has been 
recently disclosed through declassification of a hereto- 
fore restricted report by the Combined Intelligence Ob- 
jectives Subcommittee. This material, known as “Sty- 
roflex,” forms a clear, transparent, flexible plastic. Ori- 
ginally developed by the Norddeutsche Seekabelwerke, 
it was first used as an insulating material between the 
core and the shield of coaxial submarine cables. Later 
uses included insulation for other types of cables, and 
as the dielectric material in capacitors. In the latter 
application “Styroflex” was used in combination with 
aluminum foil. 

The basic material from which “Styroflex” is for- 
mulated is an I. G. Farben product known as “Polysty- 
rol” which is supplied in granular form about the coarse- 
ness of sand. This material is first mixed, then melted and 
finally extruded in bands about % in. thick and 1% in. 
wide. Although in this form the material is tougher 


Properties of “Styroflex” Synthetic Resin * 


ile strength .. . 9950 psi 
. 13,500 psi 


Ultimate tensile strength 
Ultimate compression strength 
Specific gravity 

Water absorbtion after 7 days 
Breakdown voltage 

Dielectric constant 

Surface resistance 

Internal resistance 


. 100 kv/mm 


megohms 
megohms 


Chemical resistance: The material is resistant to bases, acids, 
alcohol, mineral oils, vegetable and animal oils 


Combustibility High 
Capacity to resist radiant heat First quality 


* From original German sources. 


than glass, it has the disadvantage of being brittle and 
can be shattered by a sharp blow. The next step con- 
sists essentially of ‘remelting the extruded bands of 
“Polystyrol” and then again extruding the remelted ma- 
terial in continuous tubes. The latter are then drawn 
out and flattened and cut at the bends so as to form 
two flat sheets which can be trimmed, cut into strips 
or wound on spools as required. The resulting “Styro- 
flex” material is no longer brittle, but has acquired flexi- 
bility. According to the German chemists in charge 
of the development, this change in the characteristics 
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-»» WITH THIS NEW LINE OF 
SMALLER, LIGHTER, ENERGY— 


STORAGE CAPACITORS 


High-speed flash photography, 
Light-metal welding, 
Electronic-timing 


devices, etc. 


A complete new line of light-duty G-E 


Pyranol* capacitors is now available for flash pho- . 


tography apparatus, light-metal welding, and similar 
applications requiring economical energy storage, 
fast discharge and service reliability. Their small size 
and light weight will help designers reduce the size 
of such equipment. 


The high dielectric constant of Pyranol and its 
high dielectric strength provide outstanding electrical 
characteristics. Ambient temperature operating limits, 
at rated voltage, range from 0 to 50 C and the capaci- 
tance tolerances, measured at 25 C, are +10 per cent. 
The performance of these compact units has been 
thoroughly proved by several years of laboratory 
tests and actual operating experience in the field. 


G-E re energy storage capacitors are made 
in a wide range of ratings to fit practically every 
requirement of high-speed flash photography as well as 


Watt/Sec 


00 
200/400 
800 
100 
313/625 


1200 
25 613 


. 14F313 


This flash photo was made 
possible by G-E capacitors, 


home and industrial welders of light metals. Careful 
construction, quality materials, and skillful design 
contribute to long life and efficient operation. 


The accompanying table lists eased ratings which 
can be promptly shipped. For further information on 
these ratings or on designs for special operating 
conditions, advise us of your problem through Appara- 
tus Dept., General Electric Company, Saal $, N.Y. 


*Pyranol is G.E.’s trade name for askarel, a noninflammable liquid dielectric. 


PREFERRED RATINGS ° 


Case Height Over No. of 
Height Terminals Termi- Net Wt. 
Cat. No. in In. in In. nals Lb. 


25F903 
25F910 
25F911 
14F312 
25F912 
14F309 
14F311 
26F872 
1 4F305 


419/32 5 
7 7 
7 
6 
7 
6 
6 
6 
6 
6 
6 


2 
8 

7 8 

13 1/8 

7 8 


FNO>OF>2>>> 


2 
2 
5 
4 
5 
2 


14F314 


BASE DIMENSIONS (IN.) 43 3/4 by 4 9/16 Babys €51/8 by 13 1/2 9041/8 by 13 1/2 
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4~ Removable Self-Starter Strip exposes ends of Labels for you-to peei! 
DON'T PICK. USE SELF- STARTER STRIP TO PEEL LABELS 


; 


MFD BY 


QUIK-LABE 

Tm eee Pat apr’ oF 
Code Card Syste 

W.H. BRADY CO. Eau Cuas 


| 
| DON'T PICK. USE SELF- 


QUIK-LABELS 


Mark your wires Faster 


QUIK-LABELS code Wires, Leads, Circuits, 
Relays, Parts, etc. faster and cheaper. © 
Pre-cut to exact size, QUIK-LABELS come 
in rows on handy Cards. @ Ready to use, 
they stik-quik without moistening, replace 
slow and costly string tags, roll tapes, 
decals, stencils, metal tabs, etc. @ Silicone 
plastic coated to resist dirt, grease, oil, 
abrasion. @ Removable *Self-Starter Strip 
automatically exposes ends of Labels for 
you to grasp instantly —no more finger- 
picking. @ Time studies prove QUIK-LABELS 
cost less to buy-and-apply than all other 
markers. Maintenance men carry Cards to 
the job. @ QUIK-LABEL Bench Dispenser 
(furnished gratis) holds Cards for produc- 
tion operators to code with both hands free. 
Over 165 Standard Markings in stock, in- 
cluding NEMA Colors. 


Write for Folder and FREE Sample Cards. 
W. H. BRADY COMPANY 
Identification Specialists 


3rd and Wells Streets, Milwaukee 3, Wisc. 


THE HOPP PRESS. INC. 


460 W. 34th ST. NEW YORK 1,N_Y 


ESTABLISHED 1893 


of the resin is not caused by a chemical but by a me- 
chanical alteration in the structure of the material and 
occurs during the process of remelting and re-extrusion. 
Some of the properties given for this material are tabu- 
lated on preceding page. 

Interest of American industry in “Styroflex”’ is re- 
flected in the recent sponsorship of a team of investiga- 
tors to study German manufacturing techniques. Ac- 
cording to the Technical Industrial Intelligence Branch, 
Department of Commerce, this team will consist of the 
following industry experts: Walter A. Klein, develop- 
ment engineer, Dow Chemical Company, Midland, 
Mich., John A Lunn, chief engineer, Dewey & Almy 
Chemical Company, Cambridge, Mass., Dr. T. M. Oda- 
renko, on leave from the International Telephone & 
Telegraph Company, and Peter Sherwood, on leave 
from the Koppers Company, Inc., Pittsburgh, Pa. 


@ © German Ceramic Chemists 
Develop Synthetic Mica Process 

A process for making a synthetic mica, developed in 
Germany during the war, is said to be capable of pro- 
ducing material comparable to natural mica, according 
to a War Department report issued through the Office 
of the Publications Board, Department of Commerce 
(Report No. 184). The process at the time of report 
had not gone beyond the laboratory stage. 

Research was started in 1941 by KWI Ceramics 
Institute, with headquarters originally located at Berlin, 
and was completed early in 1945. The process was 
developed, according to the official report, as an im- 
provement of the Siemens and Halske method developed 
during World War I. Westinghouse Electric patented 
an improvement on this process in 1919-1920. 

The best synthesis developed during this project was 
said to be of the following composition : 


Si02 35-39% by weight 
(A1,Fe,Cr,V )20s 11-12% “ 
(Mg,Fe,Mn,Zn)0 29-35% “ 
(Na,K)2SiFs 11-13% “ 
(Na,K)F 6- 7% “ 


“ec 


The mica blocks resulting from this composition were 
described as having the same cleavage characteristics 
as natural mica. 

Much experimental work was required to obtain 
larger sheets of the synthetic product. The basic method 
for obtaining larger blocks was to carefully control 
the cooling of the melt, particularly in the critical range 
of 1270-1230 C, and the introduction of a magnetic 
field at right angles to the vertical axis of the crucible. 
A magnetic field of 13 gauss was used. In laboratory 
experiments, using melts of 100 to 200 grams, blocks 
of 3% in. were obtained. It was stated that in potential 
commercial applications it would be possible to produce 
blocks of 6 in. to 12 in. Even larger sizes would be 
theoretically possible, the report states, being limited 
primarily by the size of the crucible. ‘ 

Composition of the mix and purity of original ma- 
terials were declared to be of utmost importance Special 
crucibles are needed, as ordinary crucibles introduce 
too many undesirable nuclei. Graphite crucibles were 
used in the experimental work. Electric heating was 
used in the laboratory. But either electric heating 
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What can this NEW 
Thermal Relay 
do for you? 


Here are its characteristics. 
How can it fit your needs? 


In a thermal relay, an electrical heater, rather 

FEATURES: than magnetic coil, is used to operate the con- 
Inexpensive, small and light, tacts. This results in certain useful characteristics 
et ee tong -inbuilt delay timing, insensitivity to transients, 
Hermetic sealed, contacts a non-inductive device that operates from AC or 


totally enclosed and protected DC or interchangeably, and simple construction. 
from dust, dirt and corrosion ... 


. Operates in any position, The design of the EDISON Model 501 Thermal 
at any altitude ... Relay adds certain important features to these 
AC/DC Operation, both general advantages. Hermetic sealing in glass 

heater and contacts operate ; ; 
on AL o¢ OC protects all parts, guarantees consistent long life, 
interchangeably . . . and makes operation independent of altitude. 
Contacts operate noiselessly in an arc-quenching 
OPERATING ue atmosphere with consequent equal current ratings 
CHARACTERISTICS: _ : on AC or DC. A compensating bi-metal assures uni- 
: form response time at all ambient temperatures. The 
relay will operate in any position. A convenient tube- 
base mounting is available. Sound thermodynamic 
© HEATER INPUT—5 wattsnominal con- design ose consistent operation and permits a 

tinuous exciation etup $e 1S0selie wide range o characveristics. 

AC/DC. Delay or timing is only one of the many uses of 


this versatile new relay. Engineers are constantly 
@ DELAY PERIOD—5 seconds to 8 mi finding new applications for a device with its unusual 


utes, preset at factory. ; and useful characteristics— applications which sim- 

.. plify and improve control circuits of many types. 
- @ CONTACTS —s.p.s.t.; normally c For j , tte tig alas. 
pe or instance, it protects vacuum tubes by delay 
oo perees oem, oy ing the application of plate current until cathodes 
@ DIMENSIONS—1%" dia. x 3%’ are hot. It will indicate or control over and under- 
height (seated). — current, over and under-voltage. It carries heavy AC 
a oe ee and DC loads and prevents chatter when actuated by 
- -@ AMBIENT RANGE—co delicate controls. It does dozens of other jobs better 

Operation from — 65° and more cheaply than any other type of relay. 

@ WEIGHT-—0.08 Ib. 


@ MOUNTING — 5 





@ CONTACT RATING—6 amps. at 450 
volts AC or DC (maximum). 


The services of Edison Engineers 
are available to assist you in working out 
any problem in connection with Edison in- 

AN struments and controls. A letter giving as 
much data as possible on the proposed use 

will receive prompt attention. Instrument 

Division, Thomas A. Edison, Incorporated, 

CONTROL 13 Lakeside Avenue, West Orange, N. J. 
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GET IT QUICK! 


AIR EXPRESS is like 
a warehouse on wings! 


Whatever you need to keep your business 
rolling — you've got it in just a matter of 
hours when you get it by Air Express. 
Yes, delivery speed by air is so fast, it’s 
the next best thing to having your 
supplier’s warehouse right next door. 
Rates are drastically down from prewar 
days — a new economy that makes this 
service a greater money-maker than ever 
for thousands of firms throughout the 
nation. 


Specify Air Express-a Good Business Buy 


Shipments go everywhere 

at the speed of flight be- | RATES CUT 22% SINCE 1949 (U.S.A) | 
tween principal U. S. aes | 21 | the | 25 te [40 on [Doe 
towns and cities, with cost [1%] =e 
including special pick-up a 
and delivery. Same-day de- 
livery between many air- 
port towns and cities. 
Fastest air-rail service to 

and from 23,000 off-airline 

communities in the United States. Service direct by air to 
and from scores of foreign countries in the world’s best 
planes, giving the world’s best service. 


GETS THERE FIRST ——— 


Write Today for the Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you solve many 
a shipping problem, Air Express Divi 
sion, Railway Express Agency, 230 Park 
Avenue, New York 17, N. Y. Or ask for it 
at any Airline or Railway Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 


or gas heating could be used commercially. Constant 
temperature throughout the furnace is a requisite. 


@ © Industrial Applications Seen for 
Compact Airborne Television Units 


The end of 1946 may see experimental adaptations 
for industrial purposes of the special airborne television 
equipment developed for the Navy by the Radio Cor- 
poration of America and the National Broadcasting 
System and used effectively in many heretofore secret 
military operations. This was revealed by Meade 
Brunet, vice-president in charge of the RCA Victor 
Engineering Products Activities, following the recent 
demonstrations of these television systems at the Navy 
Air Station, Anacostia, D. C. Among the possible 
peacetime adaptations envisaged is a “walkie-lookie’— 
a lightweight, portable television camera for mobile use. 
Other possibilities are use of television for remote 
observation and control of inaccessible or dangerous 
manufacturing processes. 

Of the two television systems developed, known under 
the code names of “Block” and “Ring,” respectively, the 
first called for the development of unusually small units, 
and components made to extremely close tolerances. 
It is here that industrial adaptations are most likely. 
One of the “Block” units weighed only about 50 Ib. 

The “Block” television unit produces 40 frames a 
second in sequential scanning, with 350 lines on the 
receiving screen. The transmitter has a peak ‘power 
output of 60 watts at 264 to 372 mc. Special trans- 
mitting antennas have been designed for each of its 
10 workable charinels. The receiver unit has two broad- 
band antennas. 

The kinescope used in this equipment has a 7-in.- 
diameter face. It is somewhat similar to the kinescope 
used in home receiving sets, but, by use of a special 
phosphor on the screen produces a green image—a color 
to which the human eye is known to have a maximum 
response. RCA developed other special tubes for this 
equipment, such as an iconoscope about one-third the 
size of standard studio models. Toward the end of 
the war special adaptations were also developed of 
RCA’s super-sensitive Image Orthicon tube which is 
able to pick up images under adverse light conditions. 

The “Ring” equipment follows the standards of equip- 
ment for conventional portable ground equipment. The 
“Ring” airborne system, according to RCA officials, 
is likely to find peacetime adaptation in increasing the 
flexibility of television coverage of news and special 
events, and in generally extending the range of ground 
mobile equipment. 


Index for Electrical Manufacturing 
Vols. 35 and 36—1945 


An index of subjects and authors, covering all the 
issues of ELECTRICAL MANUFACTURING in 
the calendar year 1945, Vols. 35 and 36, has been 
prepared and is being printed. Copies will be 
supplied upon request to the Editor, ELECTRICAL 
MANUFACTURING, 1250 Avenue of the Amer- 
icas, New York 20, N. Y. 
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> — Old Reliable Red Band Says— 
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@ Bucket Brigade! thy 





Earliest recorded mechanical water- Z As early as 300 B.C., miles of crude, F rosey, electrical horsepower from 

works system was known as the “Sha- hand-made aqueducts were carrying thousands of industrial type motors 
doof.” Water was scooped for the Pharaohs’ water from Alpine springs to Rome, where pump water for public requirements and 
water supply out of the Nile. .. . Relays of matrons filled household water jars at industry—pump fluids for industrial proc- 
slaves worked chains of buckets, day and public fountains in the streets. ... Early esses. . . . Howell has specialized in build- 
night. . . . In 1485 B.C., the exiled brother American colonists dug community wells— ing motors for pumps and other industrial 
of Rameses iI took this method to Greece. built cisterns to catch rain water. needs for more than 30 years. 


Have you a hard job for Horsepower? 


Howell Motors are better than ever today. The reasons: insulated. They are trouble-free on the job because they are 


Years of experience in building industrial type motors to designed for the toughest tasks in industry — consequently, 
meet the exacting requirements of the automotive, machine they perform better on all jobs. 


tool, dairy, food and other important industries. 


Howell Motors are quality-motors. They are smooth-oper- For your needs, in specialized or standard motors, phone 
ating because they are statically and dynamically balanced. the nearest Howell Representative. Remember, you pay no 
They are better performing because they are built of the more for industrial type Howell Motors . . . but you always 
finest materials — copper or bronze rotors — and completely get top quality for your money. 


*Another historic story by Old Reliable Red Band 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Protected Type Motors available in sizes 5 
h.p. and smaller. Also other sizes of Howell industrial 
type motors available up to 150 h.p. 
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HIGHLIGHTS 


HE threat of imminent shutdowns is faced by 
many electrical manufacturers owing to the stead- 
ily worsening situation in the supplies of copper. 

Output of primary refined copper during April, accord- 
ing to the Copper Institute statistical reports, reached 
approximately only 19,000 short tons as compared to 
20,000 tons in March, 50,000 tons in February, and 
69,000 tons in January, when all the copper mines, 
smelters and refineries and mills were in operation. 
Government stockpiles offer but little hope for relief, 
according to the Civilian Production Administration. 
This is so because these stocks include a large propor- 
tion of fire-refined copper and an insufficient supply of 
the electrolytic type. Stocks of wire bars are particu- 
larly short. Wire mills need approximately 50,000 tons 
of wire bars monthly to operate at the same rate as 
during the last quarter of 1945, but only 31,000 tons 
were available during April, while only some 17,000 
tons were available in May. And supplies available 
for June were even lower—about 10,000 tons, no more 
than 20 per cent of industry requirements. 

The seriousness of the situation was underscored in a 
statement by President R. L. White of the National 
Electrical Manufacturers Association, based on a poll 
taken by the NEMA board of governors at a recent 
meeting. According to this poll, hardest hit by the 
drying up of copper supplies are the manufacturers of 
wire and cable, with the makers of motors and trans- 
formers a very close second. But the effects of the 
shortages go right down through all segments of the 
electrical field, Mr. White pointed out, because of the 
close interdependence of manufacturers of components 
and finished products. 

Quickest relief would obviously come from an im- 
mediate settlement of the strikes in the copper industry. 


Source: Civilian Production Administration 
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Chart shows steady decline in output of refined copper. 
April production (according to Copper Institute re- 
port) was down to only 18,989 short tons. 
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Some improvement in the critical copper situa- 
tion seems in the offing, as this issue of ELEc- 
TRICAL MANUFACTURING goes to press. Topping 
the favorable news is the settlement of the strikes 
in a number of smelting and refining plants. Other 
settlements are generally expected to follow. Also 
encouraging are the reported negotiations by the 
U. S. Commercial Corp. for increased quantities 
of foreign copper for deliveries during the third 
and fourth quarters of the year. (The recently 
raised price ceilings now make the U. S. market 
more attractive to foreign shippers.) And the 
May output of refined copper, says the Copper 
Institute, has moved up to 20.551 short tons from 
the April low of 18,989. 


sut even if this occurred, it would take several months 
before production would even begin to catch up with 
the accumulated demands. Recently, therefore, the Of- 
fice of Price Administration has paved the way for in- 
creased wages in the copper industry by raising the 
price ceiling on mined copper by 23¢c per lb “from 
mines which have granted approved wage increases 
since February 14, 1946.” The basic price of 12c will 
remain unchanged from mines not affected by approved 
wage increase. In another direction, the Civilian Pro- 
duction Administration has moved to limit sales of gov- 
ernment surplus stocks of copper wire mill products, 
and copper and copper base alloy scrap only to those 
manufacturers having “an immediate need for such 
stocks.” Steps were also taken by the CPA to formu- 
late methods by which increased supplies of copper, as 
well as of lead and cotton, could be allocated to manu- 
facturers of electric wiring. The OPA in the meanwhile 
also upped price ceilings on copper and copper-base 
castings to offset increased cost of the metals, and pro- 
vided manufacturers of copper wire and cable with a 
formula for automatically increasing their prices to com- 
pensate for increased costs. 

The lead situation is also becoming steadily worse 
as a result of continuing strikes in major smelting com- 
panies. It is estimated that only 40 per cent of the usual 
primary pig lead production is available. As in the case 
of copper, the OPA is laying a pattern for ultimate wage 
increases by raising ceiling prices on primary and sec- 
ondary lead and on lead scrap. Other price relief ac- 
tions are planned for manufacturers of lead products. 

Although the acute stringency of copper and lead 
highlight the materials picture, the shortages are ap- 


‘ parent almost right down the line of all materials enter- 


ing the electrical field. Electrical steel sheets remain 
extremely scarce, and gray iron castings are still very 
tight. Among other materials lumber is tight and so 
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@ Today’s complex manufactured products call for literally thousands 
upon thousands of non-standard parts. Nuts and bolts, of course, 
come within this category. Therefore, it is an established fact that 
there is a tremendous need for many different types of non-standard 
fasteners . . . fasteners of unusual sizes, shapes and materials . . . fast- 
eners which must be custom made by a skilled manufacturer. 


Standard or special, all circle ® fasteners are controlled from billet 
to bolt in one single plant— the largest independent in the country — 
so that every Buffalo Bolt product has the same uniform, controlled 
quality that serves to make your production more efficient and your 
costs proportionately less. 


DID YOU KNOW that this efficient battery of nut tappers can finish » 


thousands of circle © nuts daily — in numerous shapes and sizes? 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N.Y. « SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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rer CAT. No. 173 | 
a\ \ 10 Amp. 250 V.—15 Amp. 125 V. 


Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 
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Clomp which is riveted 
to the plug so thot it 
connot move is odjust- 
able to oll wire sizes 
ond offords absolute 
stroin reliet. 


Bridge-type internal 


bracing sections odd 
greatly to the strength 
of the bokelite case, 
which con thus with- 
stond high pressures. 


Famous Spring-Action 


contacts will moke 
satisfactory contact at 
oll times without tam- 
pering with the 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Porallel. ground wire). 

Cot. No. 173G—Some as 173 with .187” ground hole 
thru side of bakelite for use with Blades). 


ideal for use on Extension Lights © Portable Equip- 
ment © Vacuum Cleaners © Toasters ® Electric 
Heaters © Motors © Heater Cord Sets ® Irons ® 
Medical Equipment ¢ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers © Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


VERT a amare ee LL 


INC. 
76-82 Coit Street Irvington 11,N. J 


CHICAGO OFF t ee sb Ve, N 


affects the production of radio cabinets, while the short- 
ages in paper and cotton constitute bottlenecks in the 
output of plastics laminates, and other items of impor- 
tance in the electrical field. 


April Output Appliances Increased 

Any optimism regarding improved output of con- 
sumer durable goods would necessarily have to be ex- 
tremely cautious—even though the crippling coal and 
railroad strikes have been settled. It is pretty much a 
matter of keeping our collective fingers crossed and 
hoping for the best. May and June output undoubtedly 
slumped as a direct aftermath of the effects of the strike, 
and the results may be felt for several months to come. 

But some measure of encouragement can be taken 
from the April figures released by the Civilian Produc- 
tion Administration, which gives a pretty good picture 
of the capacity of American industry to recuperate from 
severe setbacks. For in that month, American manu- 
facturers, just recovering from the effects of major 
strikes in the automotive, steel and electrical fields, man- 
aged to reach new postwar levels in the output of 
electrical household appliances, such as vacuum cleaners, 
washing machines, refrigerators, ranges, and radio sets. 
Adjacent are some figures comparing postwar produc- 
tion and shipments with prewar monthly rates: 


Production and Shipments of Electrical 
Appliances 
(Thousands of Units) 


Pre-War 1945 1946 
Products | Mo. Av. |————————__ 


(1940-1941 )| Oct. | Nov.| Dec. | Jan. | Feb. |Mar. “ 


Production | —_ 
Shipments | 26 
Washing 
Machines 


Production 
Shipments 





Mechanical 
Refrigerators 
(electrical and | 
absorption | 
types) 
Production —_—|— 
Shipments 125 | 123 





Production —_ 20} 26| 23 
Shipments 47 Zi} “20.1 ae 








Source: Data for base period and for October through January are 
estimates by CPA. February through April are reported by 
Bureau of Census, Department of Commerce. 


April figures for electric irons were not released, but 
March output increased to 382,000 units—24 per cent 
over the February output—and only slightly under the 
prewar average of 380,000 monthly. Incomplete reports - 
on radio receivers indicate April shipments of approxi- 
mately 1,000,000 sets, about the same as in March. 
This represents 91 per cent of the prewar monthly rate 
of 1.1 million. 

April shipments of machine tools, as reported to the 
National Machine Tool Builders’ Association, totalled 
6,170 units, valued at $26,124,012. The association 
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PALM BROTHERS DECALS 


Call attention to your distributors—and get that extra 


sales lift through the eye catching dominance of Palm 
Brothers Decals. 
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Magnetic in color, economical in price, remarkable in 


durability, these famous decals are your marks of distinction. 
excfusiveiy yours. 


Samples and sketches submitted Es 
i H 3 without obligation. Write today ee 


for Catalog No. 11. Ls 
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ADD-A-POINT ::::. 
Terminal Blochs 


hese easy-to-use interlocking units make 
adding one or more points to a terminal 
block a simple operation. Rated up to 
60 amperes and 750 volts. Write for 


information and sample set. 


WAMA COMPANY 


\} 
FOR BETTER 


ODT Te 


Select the NEW G-E 
CALROD SOLDERING 
IRONS with the “‘non- 
freezing,”” easy-to- 
replace, calorized- 
copper tips. They 
simplify maintenance 
in your shop. Gen- 
eral Electric Com- 
pany, Schenectady 
5, New York. 


‘WRITE FOR BULLETIN 
GEA-4519. 
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estimates the total shipments for the industry during 
April at $28,100,000. Estimated total industry ship- 
ments for March were valued at $27,326,000. (A change 
in price ceilings was made effective April 19). 

New firm orders reported to the NMTBA in April 
totalled 8,121 units valued at $32,390,037. Reported 
cancellations reduced this total by 428 units valued at 
$1,464,957. Backlog of unfilled firm orders in April as 
reported to the NMTBA totalled 39,196 units, valued at 
$180,278,611. This represents an increase from the 
backlog reported in March which was placed at 38,005 
units, valued at $175,359,691. 


Price Ceilings Go Up 

With the fate of the OPA hanging in the balance as 
this is being written, a steadily increasing number of 
products have been granted higher price ceilings. Here 
are some of these increases : 

Ceiling prices for electric ranges were upped by 11 
per cent over January 1942 levels. Manufacturers of 
industrial electric storage batteries were granted a 10 
per cent increase over base price levels. Producers of 
power-operated pumps and equipment were given an 
interim increase of 15 per cent when equipment is sold 
with power unit, and 8 per cent if sold without the 
power unit. 

Makers of automatic electric temperature controls 
for heating, air conditioning and refrigeration uses were 
permitted to increase prices by 20.8 per cent over base 
period prices. Manufacturers of gears were allowed an 
increase of 13 per cent. Gearmotors were permitted 


Calendar of Meetings 


July 22-23—General Summer Meeting, American Wash- 
er and Ironer Manufacturers’ Association, French Lick 
Springs Hotel, French Lick, Ind. 

Aug. 26-30—Pacific Coast Convention, American Insti- 
tute of Electrical Engineers, Seattle, Wash. 

Sept. 9-13 — Semiannual Meeting, American Chemical 
Society, Chicago. 

Sept. 10-14— Fourth National Chemical Exposition, 
sponsored by Chicago Section of the American Chemical 
Society, Chicago Coliseum, Chicago. 

Sept. 16-20—National Instrumentation Conference and 
Exhibit, Instrument Society of America, Hotel Wm. 
Penn, Pittsburgh, Pa. 

Sept. 18-20—Annual Meeting and International Confer- 
ence, Illuminating Engineering Society, Chateau Fron- 
tenac, Quebec City, Quebec, Canada. 

Sept. 30-Oct. 2—Fall Meeting, American Society of 
Mechanical Engineers, Boston, Mass. 

Oct. 3-5—National: Aeronautic Meeting (Autumn) and 
Aircraft Engineering Display, Society of Automotive 
Engineers, Inc., The Biltmore Hotel, Los Angeles, Cal. 
Oct. 3-5—Second National Electronic Conference (spon- 
sored by the Illinois Institute of Technology, North- 
western University and the Chicago sections of AIEE 
and IRE with the cooperation of the Chicago Technical 
Societies Council and the University of Illinois), Edge- 
water Beach Hotel, Chicago. 

Oct. 16-19— Fall Congress, Electrochemical Society, 
Inc., Hotel Royal York, Toronto, Canada. 

Oct. 28-30—Semiannual Meeting, American Gear Man- 
ufacturers Association, Edgewater Beach Hotel, Chicago. 
Oct. 28-Nov. 1—Annual Meeting, National Electrical, 
Manufacturers Association, Marlboro-Blenheim and Clar- 
idge Hotels, Atlantic City, N. J. rn 
Oct. 29-Nov. 1—All-Indystry Refrigeration and Air 
Conditioning Exposition,, Refrigeration Equipment Manu- 


facturers Assogiation, ot Auditorium, Cleveland. 


ee 
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Resiliency and fatigue resistance are most essential 
properties of spring parts for electrical devices because 


Dependable, good electrical contact is required. 


Material must stand severe forming during fab- 
rication, yet retain necessary spring properties. 


Wherever springs and contact parts must withstand 
severe operating conditions, such as repeated flexing 
and highly corrosive elements, you can rely on Bridge- 
port Phosphor Bronze’s unique combination of prop- 
erties for reliable, long-lasting service. It combines 
high strength and resiliency with resistance to severe 
corrosion and to season-cracking. It is readily formed 
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PRODUCT IMPROVEMENT 


BRIDGEPORT’S 


PHOSPHOR BRONZE 


...FOR LONGER-LASTING SPRING QUALITIES 


MC Push-Button Switch— 
Courtesy P. R. Mallory & Co., Inc. 


or stamped into complex shapes and can be silver- 
plated when required. 

Designers interested in the dependable operation 
of switches, relays, radio and radar, resistors, rheostats 
and the like, should investigate Bridgeport’s Phosphor 
Bronze and a number of other outstanding engineering 
alloys. A copy of Bridgeport’s Technical Handbook 
will be sent to those making request on company 


stationery. 


BRASS - COPPER - BRONZE - DURONZE - CUPRO NICKEL - NICKEL SILVER 
ROD °¢ STRIP + WIRE + TUBING 


“eee BRIDGEPORT BRASS COMPANY 


Established 1865 * BRIDGEPORT 2, CONNECTICUT 


IMPROVED : 
( H01Cge A PRODUCT OF 


BRIDGEPORT BRASS 













FOR PRECISION 
SOLDERING... 


FOR EVERY 
SOLDER JOB! 


Photo courtesy Statham Laboratories, Los Angeles 


KESTER Cored SOLDERS 


@ Precise engineering and excellent craftsmanship — as 
found in Statham Pressure Transmitters and Accelerom- 
eters, the heart of which is the tiny unit being soldered in 
the photograph—usually means the specification of Kester 
Cored Solders. 


@ That is because Kester Cored Solders, themselves, are 
precision-engineered. Flux and solder are scientifically cor- 
rect, the product of 47 years of laboratory research and 
practical field experience, exactly suited to the kind of 
soldering they are expected to perform. They’re in proper 
quantity and balance, too, for best performance. 


@® Equipment built with Kester Cored Solders performs 
better, with a minimum of service difficulties, because 
Kester solder-bonds are permanent and hold tight under 
operating stresses that cause ordinary solders to give way. 


@ Kester engineers will gladly consult with you on the 
selection of the proper solder for your operation. Write 
fully; no obligation: 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, Ill. 
Eastern Plant: Newark, N. J. 

Canadian Plant: Brantford, Ont. 


KESTER 
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increases ranging frum 13 to 27 per cent, according to 
type. Price ceilings on certain small electric appliances 
were raised by 9.3 per cent. And in another step the 
OPA broadened its extensive machinery and equipment 
decontrol action of April 8 by including a wide list of 
electrical transmission equipment, with the exception 
of wire and cable. 


Industrial Profits Down 

First-quarter reports of industrial firms throw into 
clear relief the disturbing and retarding effects of the 
labor-management conflicts prevalent during the first 
part of this year. -As revealed by the Federal Reserve 
Board, a survey of 282 companies in 46 manufacturing 
fields shows a drop of 48 per cent in earnings for the 
first quarter of 1946 as compared with the same period 
of 1945. Actual net income was $177,582,877 as com- 
pared with $340,158,035. 

Some reduction of course had been expected as a 
result of loss of war business and the inescapable time 
lag involved in plant reconversion, but the sharpness of 
the decline is largely attributed to the many crippling 
strikes. 


Academic Leaves for Industrial Scientists 

An interesting project is reported by Monsanto 
Chemical Company by which industrial scientists on the 
staff of the company will be allowed academic leaves 
to enable them to return to universities of their choice 
for an academic year of study at full salary. 

In announcing the inauguration of this program, Dr. 
Carroll A. Hochwalt, Mpnsanto’s director of central 
research, warned against the belief that scientific and 
technological advances were primarily the results of 
wartime rather than peacetime effort. 

“Tt is only in times of peace that we add to our scien- 
tific resources,” Dr. Hochwalt said. “Then it is that 
we train our personnel, uncover basic principles of 
science and speculate on ways in which these may be 
used.” All that can be done in wartime, he said, is to 
ask already trained personnel to apply previously estab- 
lished basic facts to the needs of the moment. “During 
the war years,” he added, “we lived almost entirely on 
our principal ; we depleted our scientific resources with- 
out adding to them.” 


INDUSTRIAL BRIEFS 


The recently organized St. Clair Electric Products Co. 
will be located at St. Clair, Mich: Among the products which 
St. Clair is set up to produce are specially designed wire wound 


‘ industrial heater and resistor components such as thermal, con- 


trol units, viscosity control units, voltage regulator resistors, 
igniter coils, strip heaters, etc., as well.as specially designed 
industrial and electrical appliance heating units. The com- 
pany has leased a portion of the magnesium plant in Marys- 
ville, Mich., that was formerly operated by Dow Chemical Co. 
Production is to be started this month. 


The merger of Submarine Signal Co., Boston, Mass., into 
Raytheon Manufacturing Co., Waltham, Mass., was recently 


_ approved by the stockholders of each company. 


Yale & Towne Manufacturing Co. is rapidly developing 
its plans for production of electric home appliances. The com- 
pany’s first step into the consumer products field will be the 
“Tip-Toe” electric iron which features a dual sole plate with 
a movable toe section that enables the user to iron ruffles, etc. 
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Me economies which Eaton 
Springtites make possible on bolted 
assemblies go far beyond the important 
savings they effect on the assembly line. 


You begin to economize when you specify 
Springtites—one requisition, one order, 
one invoice to check, one payment to make 
for both bolts and spring lock washers. 


You save both space and time in the 
stock room. A keg of Eaton Springtites 
occupies no more space than a keg of 
ordinary bolts. Stockmen have only one 
item to check, handle and inventory. 


. You eliminate waste. Spring lock washers 
can’t come off Eaton Springtites, in inventory or on the 
assembly line, to be swept up and thrown in the scrap. 


All these savings are in addition to the important 
economies Eaton Springtites effect on the assembly line. No 
time is lost assembling spring lock washers on the bolts or 
screws; automatic hopper feed can be used where practical. 


And there’s one final saving. Eaton Springtites eliminate 
the “headaches” which might result from failure to use a 
spring lock washer on every bolt and screw or error in 
using the wrong washer for the assembly. When you use 
Eaton Springtites, you know the washer design is correct to 
insure proper head and shank fit and freedom to function. 


oe AN ie Eaton Springtites are made in a wide variety of bolt and 
al i> a, screw types and sizes to suit every assembly need —Write 


for Springtite folder No. 101. 
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leveland ¢ Detroit * Chicago * St. Lovis * San Francisco * Montreal 


Rugged—precision-built—resists vibration. 
Time delay control ranging from a fraction of a second 
to several minutes. Setscrew adjusted. 


Write for complete information and catalog. No obligation. 


AGASTAT 


Electro-Pneumatic TI1ME DELAY RELAY 


vg 
ELIZABETH A G A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


This smart, attractive kitchen clock, a product of 
SETH THOMAS, owes much of its eye appeal to 
its gleaming plastic case—a Molding of Merit by 
Waterbury Companies, Inc. 


Diverse and intricate molding is no problem for 
this pioneer plastic molder because. of their wide 
technical background and extensive knowledge of 
materials and methods. 


WATERBURY COMPANIES, Inc. 
Formerly Waterbury Button Co., Est. 1812 
Dept. C, Waterbury, Connecticut 


Manager of the’ newly acquired appliance plant in Buffalo, 
N. Y., is Leo J. Pantas. Executive head of the appliance 
division is Anthony B. Cassedy with headquarters at the Em- 
piré State Building, New York City. 


National Research Corp., Boston, Mass., is building new 
quarters at Cambridge, Mass. The three-story building, which 
is expected to be completed by the end of this year, will include 
a research division, a vacuum engineering division, as well as 
executive and administrative offices. 


Dow Chemical Co., Midland, Mich., has announced con- 
solidation of its magnesium operations under a. separate execu- 
tive board and general manager, and the immediate resumption 
of magnesium production at the company’s plant at Freeport, 
Tex. The former move will bring all the company’s mag- 
nesium activities, including the technical divisions, under the 
general managership of Dr. J. D. Hanawalt, former director of 
metallurgical research. 


E. I. du Pont de Nemours and Co., Wilmington, Del., 
will shortly construct a new plastics plant at Washington Bot- 
tom, near Parkersburg, W. Va. This will be the company’s 
third plastics plant. The company plans other new plants at 
Washington Bottom and Arlington, N. J., for the production 
of the several new plastics which were shown at the National 
Plastics Exposition. 


Duro Test Corp., North Bergen, N. J., is constructing a 
new factory, which will be ready this month. This new struc- 
ture will add 68,000 sq ft of space to the present facilities. 


Emerson Radio of Pennsylvania has moved to 223-25 
North Broad St., Philadelphia, Pa. 


The general offices and engineering departments of Scott 
Radio Laboratories, Chicago, are now located at 4541 Ravens- 
wood Ave. The service department will remain at 4547 Ravens- 
wood Ave. 


A new and enlarged factory has been opened by Signal-Stat 
Corp. at 1430 Herkimer St., Brooklyn 33, N. Y. 


Pittsburgh Corning Corp., Pittsburgh, Pa., has made plans 
to build two plants at Sedalia, Mo., for the production of glass 
block and Foamglas, a cellular glass insulating material. 
Plants are expected to cost $2,000,000. 


McQuay-Norris Manufacturing Co., St. Louis, Mo., has 
purchased the L. M. Persons Corp. and the Southern Elec- 
tronics Co., both of St. Louis, Mo. The latter two companies, 
which manufacture electric controls and other electrical de- 
vices, will be known as the Electric Products Division of the 
parent company. Personnel will remain the same. 


Coaltoter Conveyor Co., Chicago, has changed its name 
to Material Movement Industries. The company manu- 
factures electric and other types of portable conveyors. 


Mastercraft Electric Co., Inc. has moved to a new plant 
at 181 Bruce St., Newark 3, N. J. The general offices will be 
located there too. 


James F. Lincoln Arc Welding Foundation has an- 
nounced a $200,000 award program for technical papers as a 
means of encouraging further scientific progress in the arc 
welding industry. This program closes at midnight June 1, 
1947. Rules and conditions governing it can be obtained from 
the foundation secretary, A. F. Davis, Cleveland 1. 


Emerson Radio and Phonograph Corp., New York City, 
and General Instrument Corp., Elizabeth, N. J., have re- 
cently merged. General Instrument and its subsidiaries, includ- 
ing the F. W. Sickles Co., will continue to function as a sepa- 
rate division of Emerson and will retain the same personnel. 


General Electric Co.’s plastics divisions with 17 buildings 
in Pittsfield, Mass., and factories in Lynn andgTaunton, Mass., 
Fort Wayne, Ind., Meriden, Conn., and Scrantén, Pa., are add- 
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machined for $$S 


© © 
...or brazed for ¢¢¢ ? 
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Phos-Copper brazing brings savings in materials ... time... 
machines ... man power ... money—as compared to forging, 
upsetting, machining and other methods of fabrication. 

To fabricators of copper, brass or bronze, these savings are 

orth a thorough study. With Phos-Copper brazing, many advan- 
ages have been found both on tests and in production. Joints are 
stranger than the parent metal. Corrosion resistance equals that 
of tha parent metal. Electrical conductivity is 98% as great. 
low frée-flowing temperature (750° C) permits the bragife of 
light as wéil_as heavy sections. , 

It’s possible*yqu may even utilize some ofg@tr present equip- 
ment on brazing since Tt PRY any of five methods—by 
gas, incandescent earbon, dipping, electronic heat and an electric 
furnace. It comes in rod, strip and special shapes. 

For further information on Phos-Copper brazing, ask your 
Westinghouse representative for book B-3201. Or write for it, to 
Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 


. 


ze séoene , 
\ \ estin house A bronze cap was Phos-Copper brazed to a copper 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE tube 1/16” thick. The tube burst at 2200 pounds 
hydrostatic pressure, but the brazed joints were 
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“SCHEDULES RUN SMOOTHLY 
WHEN YOU ORDER EMP 
PERMANENT MOLD 
POR ALUMINUM 
@ CASTINGS 


AIRCRAFT 
AMMUNITION RACK 
LOAD RELEASE 


Delivered on dates promised, Eastern Metal 
Products’ castings assure you of smooth- 
running schedules . . . help you avoid slow- 
downs and shutdowns... maintain your repu- 
tation for supplying your product on time! 


Your casting requirements are met by per- 
manent or semi-permanent mold process, using 
alloys best suited for their job. Skilled work- 
manship, excellent engineering facilities and 
latest molding equipment make for sound cast- 
ings that require only a minimum of machin- 
ing. And whether you need simple or intricate 
castings you're sure of a favorable price. 


EMP has been serving customers in many 
fields for over 15 years. Completed reconver- 
sion and increased facilities permit us to offer 
all of EMP’s services for short or long runs. 
Send sample, sketch or blueprint of your prod- 
uct for engineering suggestions and quotation. 


AIRCRAFT 
GUN MOUNT 


TESTED 
CASTINGS 


INDUSTRIAL DIVISION 


Eastern Mera: Pronucrs Co. 


4 DEPOT SQUARE 
TUCKAHOE 7, NEW YORK 








ing a new laminating plastics plant now under construction at 
Coshocton,:Ohio. The latter plant is described as the largest 
of its type in the country. In addition plans have been drawn 
for a $2,000,000 plant at Wallingford, Conn. 


O’Keefe and Merritt, appliance manufacturers, have made 
plans to erect a steel mill with a 50,000-ton annual capacity on 
a 17-acre site in Maywood, Cal. 


The recently acquired plant of Colgate Aircraft Corp., 
Amityville, L. IL, N. Y., at Lindenhurst, L. I., has started 
production of light metal products. 


Westinghouse Electric Corp. has made a grant of $15,000 
to the Georgia Tech Alumni Foundation for the establishment 
and administration of two fellowships at Georgia School of 
Technology, Atlanta, Ga. These fellowships will be known as 
the “Westinghouse Fellowships in Electrical Engineering.” 


Appliance and merchandise department of General Electric 
Co. has leased a new 60,000 sq ft manufacturing plant at 
Saugerties, N. Y., to produce fluorescent lampholders and start- 
ers and one at Coxsackie, N. Y., containing 14,000 sq ft, to 
produce electric heating pads. 


Western Electric Co. has leased the Kenmore, N. Y., 
plant of the Curtiss-Wright Corp. The plant, which contains 
760,000 sq ft of floor space, will house facilities to manufacture 
switchboard cable and other telephone products. 


The engineering department of Bendix Home Appliances, 
Inc., South Bend, Ind., has been doubled to meet requirements 
of a product expansion program. Engineering personnel has 
been increased by two-thirds. Two companion pieces to the 
automatic washing machine, an automatic dryer and an auto- 
matic ironer, are nearing the production stage. 


Karp Metal Products Co., Inc., Brooklyn, N. Y., re- 
cently celebrated completion of its 21st year in business.’ 


Aluminum Company of America, Pittsburgh, Pa., plans 
to construct a new $30,000,000 plant near Davenport, Iowa, for 
the rolling of aluminum sheet and plate. The new plant will 
have the capacity to produce more than 10,000,000 Ibs of sheet 
and plate per month. - Construction is expected to take ap- 
proximately 18 months, as soon as Civilian Production Ad- 
ministration approval is given. An outstanding feature will be 
high-speed continuous “hot mills” and “cold mills” capable of 
rolling sheet up to 120 in. in width. 


Eureka Williams Corp., Detroit, Mich., has acquired the 
National Stamping and Electrical Works, Chicago. Pur- 
chase of the latter company includes its subsidiary, Acorn Brass 
Manufacturing Co. National Stamping and Electrical Works 
will continue under its own name as a subsidiary of the Eureka 
Williams Corp. Newly elected officers of National Stamping 
are: H. W. Burritt, president; George T. Stevens, vice-presi- 
dent; H. M. Switzer, vice-president and Fred Stocker, vice- 
president. 


A new research laboratory, which is to be constructed largely 
of aluminum and other pressed or extruded metals and is to 
provide 131,850 sq ft of space, is being built for Federal Tele- 
communications Laboratories, Inc., research unit of the 
International Telephone and Telegraph Corp., at Nutley, N. J. 
The aluminum and steel wall panels are expected to cut down 
both high-frequency and low-frequency electrostatic and electro- 
magnetic interference. 


Van Norman Co., Springfield, Mass., has purchased most 
of the outstanding stock of the Morse Twist Drill and Ma- 
chine Co., New Bedford, Mass. 


A permanent magnet material formerly known as “modified 
Alnico 5” has been given the new name of “Alnico 6” by Gen- 
eral Electric Co. 


Burgess-Norton Manufacturing Co., Geneva, Ill, has 


purchased the plant of Anderson-Hickey Co., same city. With 
the acquisition of this plant and the completion of a new two- 
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WHEN YOU MUST PROVIDE 


QUIET OPERATION... 


ea 
ADVERSE OPERATING CONDITIONS 


DAYTON V-BELTS MAKE POSS/BLE 
THE EXACT POWER TRANSMISSION 
DRIVE THE PARTICULAR JOB 
DEMANDS.... 


No matter what type of a machine you design, or what 
size, Dayton V-Belts will transmit power to it that is 
as efficient and dependable as research and modern 
aS manufacturing science can devise. 
KEEP THESE TWO IMPORTANT CATALOGS Behind every Dayton V-Belt is 40 years of research 
and experience in engineering specialized rubber prod- 
IN YOUR FILES ...... ucts for specific industrial applications. If you would 
like the assistance of a Dayton Power Transmission 
Specialist just phone or write us. 


THE DAYTON RUBBER MANUFACTURING COMPANY 
Dayton 1, Ohiec 


LEAT | 


Dayton Rubber 


THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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LAMINATED PLASTIC 
AND METAL 


We assemble many metal and laminated 
plastic components. Our facilities are 
available for manufacture of terminal 
strips, coil forms, resistor boards, 
banana plug assemblies and many 
other components. Special types to 
meet your requirements obtainable. 


General Laminated Products, Inc. 


of Illinois 
2857 S. HALSTED STREET » CHICAGO 8, ILLINOIS 


DUMONT CAPACITORS 


@ SMALL SPACE 
@ LONG LIFE 
@ MOISTURE PROOF 
@ HEAT PROOF 
a 


Dumont Resinoid 
sealed — will not 
melt at 300° F. 


NO AIR 
VOIDS 
FILLED 
UNDER 
VACUUM 


ELECTRIC 
CORP. 


DUMON 


M'F'GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST.e NEW YORK, N.Y. 


story addition to the present plant, Burgess-Norton will have 
175,000 sq ft of floor space. 


General Electric Co.’s plans for production of black-and- 
white television receivers and television transmitting equipment 
call for first television receivers to be available to the public 
in August or September. This model will use the 10-in. direct- 
view picture tube. It will also incorporate the standard broad- 
cast band. Other sets for black-and-white picture reception will 
follow. All these sets will be made at the Bridgeport, Conn., 
plant. 


As part of its expansion program, Silex Co., Hartford, 
Conn., has purchased a four-story plant in New Haven, Conn., 
and has sold its plant and property in Circleville, Ohio. All 
facilities which were located at Circleville, are now located in 
New Haven 


MatMatic Home Appliance Corp., Long Island City, N. Y., 
has elected the following officers: E. C. Mathis, chairman of 
the board; Raymond Duboc, president; J. J. Mandryl, ex- 
ecutive vice-president. According to company, its production 
schedule calls for at least 2,000,000 MatMatic irons during 
1946, 


Paragon Electric Co. has moved its main office to 1600 
Twelfth St., Two Rivers, Wis. 


Swedlow Plastics Co. opened its.new plastics fabricating 
and laminating plant at 5527-33 District Boulevard, Los 
Angeles 22, Cal. Dave Swedlow is president and Roger G. 
Landers is vice-president. 


Triumph Industries, Inc., Elkton, Md., a subsidiary of 
Noma Electric Corp., has changed its name to Noma Electric 
Corp. 


TRADE ASSOCIATIONS AND TECHNICAL 
SOCIETIES 


Wide Scope of Technical Sessions 
Features AIEE Summer Convention 

A broad program of technical sessions, featuring many sub- 
jects heretofore cloaked by wartime secrecy, marks the 6lst 
annual summer convention of the American Institute of Elec- 
trical Engineers, June 24-28, at the Hotel Statler, Detroit, open- 
ing as this issue of ELECTRICAL MANUFACTURING goes to press. 

Among the sessions scheduled by the AIEE are meetings 
dealing with new and improved electron tubes, with electronic 
power conversion, and with electronic instruments. Of unusual 
interest is a session dealing with advances in servomechanisms. 
Other papers discuss various phases of electric control devices 
and control circuits. 

The AIEE subcommittee on applications of statistical methods 
to quality control is sponsoring a session covering this field, 
with papers dealing with several aspects of the subject. 


Gear Manufacturers Hold Annual Meeting 

Further progress in standardization was reported at the 30th 
annual meeting of the American Gear Manufacturers Associa- 
tion, held at Hot Springs, Va., June 3-5. Tentative standards 
on 20-deg. involute gear teeth and on lubrication of enclosed 
and open gearing were accepted as permanent standards. Prog- 
ress was reported on other proposed standards. Service factors 
in application tables for gearmotor and motor driven speed re- 
ducers are being reviewed and revamped. The tentative cast 
iron gear blank standard is being revised, while a standard for 
bronze blanks for gearing is still under study. ASA standard 
on gear inspection is to be revised and reissued. A preliminary 
draft of a standard on inspection of fine pitch gears and data 
on involute calculations are being circulated for comment from 
the membership. The third proposed tentative standard on 
gear nomenclature will be similarly treated. Nomenclature for 
gear tooth wear and failure will be completely revised. A 
preliminary draft of gear specification drawings was also com- 
pleted at this meeting. ’ 

Considerable interest was exhibited in surface finish of gear 
teeth. Use of the electroforming method of reproducing sur- 
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MERCOID 


A CONTROL IDENTIFICATION BADGE 


The word ‘'Mercoid,” coined from the word 


“mercury,” over two decades ago, is filed 
in the U. S. Patent Office as the registered 
trade mark of The Mercoid Corporation. 


Its significance lies in its identification, that 


the control instrument bearing the word 


“Mercoid" isa 100% mercury switch equip- 


ped control — another way of saying that 


you are assured of better contro! perform- 


ance and longer automatic control life 
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Each With Individual Characteristics 


THERMOLAIN 
A heat-resistant refrac- 


COMMERCIAL WHITE 
Most economical for use 
in most applications. 


VITROLAIN 


Strong, dense, non-porous, 
moisture proof. High di- 
electric 


PORCE 


41 MUIRHEAD AVENUE 


No. 921 INSULATION 


dense, heat-resistant. 


NU BLAC 

Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 
HUMIDOLAIN 

A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 
STEATITE 

Has a very low-loss fec- 
tor, making it well suited 
for radio and television 
equipment. 


OMPANY 


TRENTON, N. J. 


STAR PORCELAIN COMPANY, Ltd. 


49 MAIN ST. 


TORONTO 14, ONT. 





face roughness standards for gear teeth generated by various 
means was demonstrated. Test data indicated that the fatigue 
life of gear teeth is increased by improving the surface finish. 
Tests on gears made of SAE 4645 steel, reported in a paper by 
T. H. Wickenden, G. R. Brophy and A. J. Miller of the In- 
ternational Nickel Co., also indicated that the fatigue life of 
gear teeth increases as the hardness rises from Rockwell C 30 
to C 45. 

During a discussion on gear research, it was brought out 
that there are far too many variables in gearing to predict the 
probable life of gears by any engineering formula. By gather- 
ing data on gears that have failed in actual use, it was pointed 
out, it is possible by statistical methods to develop empirical 
formulas that have a high degree of predictability for a large 
group of gears of one kind. Automobile transmission gears 
have been designed by this method for the last 20 years, it was 
stated and failures are negligible. With such formulas, no 
factors of safety are used. 

Thomas J. Bannan, president of the Western Gear Works, 
Seattle, Wash., succeeded Paul W. Christensen, Cincinnati 
Gear Co., as president of the AGMA. Raymond B. Tripp, 
vice-president of the Ohio Forge & Machine Corp., Cleveland, 
was elected vice-president, while W. L. Schneider, vice-president 
of the Falk Corp., Milwaukee, was named treasurer. 

The Edward P. Connell award for 1945 was presented to 
John O. Almen, head, mechanical engineering department, Gen- 
eral Motors Research Laboratories, for his work on automotive 
and aircraft gear design and engineering. 


Metal Powder Association Meeting 

Spring meeting of the Metal Powder Association, held on 
June 13, at the Waldorf-Astoria Hotel, New York, featured a 
panel discussion on iron powder metallurgy. Leading the panel 
discussion were B. T. du Pont, Plastic Metals Division, Na- 
tional Radiator Co., Johnstown, Pa., on “Fundamental Facts 
About Iron Powder Costs;” J. E. Drapeau, Jr., Metals Re- 
fining Co., Hammond, Ind., on “Testing Methods in Use in 
Determining the Properties of Iron Powders ;” and F. V. Lenel, 
Moraine Products Division, General Motors Corp., Dayton, 
Ohio, on. “Some Relationships Between Properties of Iron 
Powders and Properties of Parts Made From Them.” 

Technical papers presented included: “Use of Graphite in 
Iron Powder Compacts,” E. S. Glauch, Joseph Dixon Crucible 
Co., Jersey City, N. J., and “Sintered High Density Tungsten 
and Tungsten Alloy Parts,” Jack Kurtz, Callite Tungsten Corp., 
Union City, N. J. 


Standard Definition for Felt Adopted 

Following several years of study and tentative proposals, a 
new standard definition for felt has been adopted by the Felt 
Association, Inc. The new definition, which supersedes all 
others, reads as follows: 

Felt, n. A fabric built by the interlocking of fibres by a 
suitable combination of mechanical work, chemical action, mois- 
ture and heat, without spinning, weaving or knitting. It may 
consist of one or more classes of fibres, wool, reprocessed 
wool and/or re-used wool, with or without admixture with 
animal, vegetable and synthetic fibres. 

This definition, according to the Felt Association, has been 
approved by the ASTM, and meets the requirements of various 
standard specifications. It is intended to distinguish the true 
felt as a material separate and distinct from felt-like materials, 
“often miscalled felt, which are produced by other means than 
the process known as felting, sometimes to the exclusion of the 
essential felting ingredient, wool.” 

(An article on “Felt—Versatile Engineering Material,” ap- 
peared on page 128, March, 1946, issue of ELectricaL MANU- 
FACTURING. ) 


AIEE Issues Telemetering Questionnaire 

A questionnaire on telemetering apparatus and systems is 
being distributed to manufacturers and distributors of such 
apparatus by the Joint Subcommittee on Telemetering of the 
American Institute of Electrical Engineers. Purpose of the 


“questionnaire is to elicit basic data necessary to make an 


authoritative revision of the 1941 AIEE report, “Telemetering, 
Supervisory Control, and Associated Circuits.” The commit- 
tee requests any manufacturer or distributor who has not re- 
ceived this questionnaire to apply to ATEE headquarters, 33 
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Flamenol Cords 


Dealers and buyers of radios, clocks, fans, 


and similar electric appliances are more 
and more concerned about what's behind 
the products they choose, in these days of 
quality-skimping. 

When a smooth, clean Flamenol cord set 
backs up your product, buyers are quickly 
reassured. The strong molded-on plug con- 
struction — the straight, sturdy prongs with 
the G-E monogram —treate a conviction of 
quality carried through to the last detail. 

Years of use will back up this conviction. 
The cord jacket remains pliable, and free 
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from failures caused by abrasion, oil, or 
moisture. 

G-E Flamenol cords are furnished now 
in ivory and brown (later in other colors) in 
6-, 8-, and 11-foot lengths. For sample and 
prices, write on your letterhead to Section 
Q3-712, Appliance and Merchandise 
Department, General Electric Company, 


Bridgeport, Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 
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MEASURE 


e Service is an intangible. 
Its value to industry cannot 
be measured in dollars and 
cents. Otherwise we might find 
that its value often outweighs 
the value of the delivered 
product—whatever that prod- 
uct may be. 

Western Felt Works was 
founded on the’ principle of 
service to industry. Over a 
period of 50 years, service has 
been our first consideration. 
During the years to come this 
policy will continue to be 


maintained. 


Acadia Synthetic Division, 
Processors of Synthetic Rubber 
and Plastics: Sheets, Extrusions 
and Molded Parts. 


W. 39th St., New York 18, for a copy. 

The committee is also preparing a questionnaire on super- 
visory control systems and plans to mail it in the near future. 
At present the committee has available only a limited list of 
manufacturers or distributors of such equipment. It is there- 
fore requested that all companies sponsoring such systems, and 
not represented in the 1941 AIEE report, should so inform the 
committee chairman, G. S. Lunge, 1 River Rd., Schenectady 5, 
N. Y., in order to obtain a copy of the questionnaire. 


New Automotive Engineering Group to Meet 

Electrical systems will be included in a coverage of automo- 
tive engineering problems sq@heduled for discussion at the three- 
day technical convention of the newly organized American 
Society of Body Engineers, October 23, 24 and 25, at Rack- 
ham Memorial Building, Detroit. A technical engineering dis- 
play will be held concurrently with the convention. Head- 
quarters of the society are 100 Farnsworth Ave., Detroit 2. 


Electrochemical Sessions Announced ; 

Featuring the 1946 Fall Congress of the Electrochemical 
Society, to be held at Hotel Royal York, Toronto, October 
16-19, inclusive, will be five sessions on the following topics: 
New Plastic Insulators, Rectification and Power Supply for the 
Electrolytic Industry, New Dry Cells, Mechanism of Electrode 
Processes, and Wartime Developments in Electrodeposition. 

The society has also revealed that its 1947 congress will be 
held in Louisville, Ky., during October 16-19 inclusive. Sessions 
have been already scheduled on the following topics: Electric 
Steel, Corrosion of Metals at Elevated Temperatures, and New 
Electronic Tubes. 


Freezer Manufacturers Sponsor Test Standards 

Uniform test procedures for determining performance of farm 
and home freezers and storage cabinets are being set up by the 
Farm and Home Freezer Manufacturers Association. Initiated 
about a year ago, this project has now reached the stage where 
a comprehensive 1l-page proposed standard has been formulated, 
and will be submitted for acceptance before the next meeting 
of the association. The association at present comprises some 
30 manufacturers in the field. Headquarters are at 1706 “L” 
St., N. W., Washington 6, D. C. 


Battery Manufacturers Meet 

An attendance of over 200 executives marked the annual 
spring meeting of the Association of American Battery Manu- 
facturers held at the Hotel Statler, Cleveland, May 23 and 24. 
The continuing stringency in the supply of lead was a leading 
topic of discussion. A resolution was passed urging the battery 
manufacturers to cooperate with the Lead Industries Associa- 
tion in an effort to remove OPA price ceilings on lead. Felix 
E. Wormser, secretary of the Lead Industries Association, 
addressed the meeting and urged the establishment of a free 
market for lead. 

During the technical session, H. R. Harner and M. F. Chubb 
of the Eagle-Picher Research Laboratories, spoke on “Data 
for Storage Battery Design,” and J. A. Orsino of the National 
Lead Co. discussed “A New Addition Agent to Battery Oxides.” 

The annual fall meeting of the association will be held No- 
vember 6-8 at the Palmer House, Chicago. The annual election 
of officers will be held at that time. 


Radio Parts Show Draws Large Attendance 

Attendance at the first postwar Radio Parts and Electronic 
Equipment Conference and Show held recently at Stevens Hotel, 
Chicago, reached a total of 7,652, according to official reports. 
Some 183 exhibitors of radio and electronic components and 
parts were represented at the show. 

Among the sponsoring organizations were the Radio Manu- 
facturers Association and the Association of Electronic Parts 
and Equipment Manufacturers. 


Engineers’ Council Publish 1945 Report 

The 13th annual report of the Engineers’ Council for Pro- 
fessional Development has been issued recently. It contains 
details of the reports from the chairman and the seven standing 


and special committees. Copies are available from the council’s 
office at 29 West 39th St., New York 18. 
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COLD FORGING 
Aba 


The part shown here is another 
instance where Scovill cold-forging ingenuity and 
equipment helped improve a product — and also 
resulted in more efficient production. 

The problem was to devise a better fastening for 
sink washers than the old-style metal ring — a new 
kind of fastening that simply would not pull out. 

The problem was partially solved by designing 
the stud shown in the illustration at the left. Scovill 
cold-forging skill then solved the next and major 
part of the problem — how to produce the stud 
economically. Here again Scovill fastenings experts 
combined a practical knowledge of what to do — 
plus how to do it. 


Scovill experts in cold-forging for special fasten- 
Sia of ~_ * : ings have helped many manufacturers reduce 
aaa ae assembly time, cut costs, and produce better prod- 
ucts. If you would like to improve a product through 


better fastenings — or if you have a product need- 
* For production efficiency, call Scovill on these 


standard fastenings, too . . . Phillips Recessed ing fastenings that is in the design stage now, call 
Head Screws . . . Clutch Head Screws . . . Sems one of the Scovill experts listed below. It will not 


Washer-Screw Assemblies. . 
obligate you. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE ......... DIVISION 


PRODUCTS 


Ean 
WATERVILLE 48, CONN.) S39 TEL. WatersurRyY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 6460 Kercheval Avenue - CHICAGO, 135 South LaSalle Street - PITTSBURGH, 2882 W. Liberty Ave. 
SYRACUSE, Syracuse -Kemper Insurance Building . LOS ANGELES, 2627 South Soto Street . SAN FRANCISCO, 434 Brannan Street 
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FIRST SUCCESSFUL 
SILICONE SLEEVING 


SYNTHETIC 
TREATED 


@eSLEEVING 
e TUBING 


Combining maximum flexibility with 
temperature resistance up to 400-425° 
F.... Built to meet or exceed VTA or 
ASTM specifications or to your specifi- 
cations. Available in colors. Any 
lengths from an inch to a mile! 


VARFLEX Products include all types of 
sleeving and tubing . . . Fiberglas, cot- 
ton, or rayon impregnated or treated to 
your specifications or to ASTM and VTA 
standards. EXTRUDED PLASTIC SYN- 
THOLVAR tubing in formulations for 
maximum low-temperature flexibility or 
high temperature application. 


WRITE FOR SAMPLES AND PRICES TO: 


VARFLEX CORPORATION 


INSULATION SPECIALISTS 


305 N. JAY STREET 
ROME «© NEW YORK 








MEN in 


INDUSTRY 


Plastic Manufacturers, Inc., Stamford, Conn., has appointed 
John R. Crellin, Jr. as chief engineer. Mr. Crellin has been 
with the company since 1944. Previously he was with General 
Electric Co. 


Dr. Ralph Bown has been named director of research ‘by 
Bell Telephone Laboratories, New York City. Dr. Bown has 
been associated with the Bell System since 1919. He succeeds 
Dr. M. J. Kelly, who had been serving both as director of 
research and executive vice-president of the laboratories. Dr. 
Kelly will continue in the latter post. Dr. Bown served as 
president of the Institute of Radio Engineers in 1927, in which 
year the institute awarded him its Morris Liebmann prize for 
his research in wave transmission phenomena. He was a divi- 
sion member and consultant of the National Defense Research 
Committee, specializing in radar. 


Dr. Alexander Ellett Col. John A. Proctor Dr. Ralph Bown 


Dr. Alexander Ellett has joined Zenith Radio Corp., Chi- 
cago, as director of research. Previously, as head of Division 
4 of the National Defense Research Committee, he directed 
development of the V-T proximity fuse. Formerly, he was 
professor of physics at the University of Iowa. 


Colonel John A. Proctor has been elected as vice-president 
and director of Mycalex Corporation of America, New York 
City. Colonel Proctor has been identified with the radio and 
electronics field for some 25 years as an inventor, engineer and 
manufacturing executive. Prior to his recent service with the 
Army Air Forces, Colonel Proctor was associated with Noma 
Electric Corp. since 1938 as president of the Noma Electric 
Co., Ltd. of Canada, and as an executive of various other Noma 
companies. At present, he is president of Oxford Radio. Corp., 
a Noma subsidiary. Previously to his association with Noma, 
Colonel Proctor was with the General Electric Radio Division 
as assistant to President Charles E. Wilson. 


General Electric Co. has appointed Francis K. McCune 
and Bruce R. Prentice to its apparatus design engineering 
staff, Schenectady, N. Y. Mr. McCune, who joined G-E in 
1928, will coordinate engineering cost-reduction activities 
among other duties. Mr. Prentice, who joined the company in 
1930, will coordinate design engineering activities in the develop- 
ment of nuclear power projects. 


Robert Buehler, formerly president of Victor Adding Ma- 
chine Co., has formed a new engineering research and develop- 
ment company, Buehler & Co., Chicago. The new company 
has taken over the facilities of the Victor Research Labora- 
tory, which had been under the direction of Mr. Buehler dur- 
ing the war. 


United States Rubber Co., New York City, has appointed 
Dr. Sidney M. Cadwell as director of research and technical 
development. Dr. Cadwell joined the company in 1919 as a 
research chemist. Dr. Willis A. Gibbons, who had been 
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“Wobble Worries” Go Out 


when Corbin-Phillips Screws Go In... 


A slip here could mean broken glass and a 
masty cut... “‘wobble worries”’ that slow 
down production when ordinary screws 
are used. But the Wobble Worries go 
out when CORBIN-PHILLIPS Screws 
go in, because the Phillips recessed head 
grips the power-driven bit in a four- 


“PILOT HOLES ELIMINATED 
ON MANY JOBS” 


-.. as explained in ““ASSEMBLY SAV- 
INGS WITH PHILLIPS SCREWS”, 
a Report prepared by an independent re- 
search organization in the plants of the 
Heywood-Wakefield Company. This 
pioneer user substantiates every claim of 
better workmanship, faster assemblies, 
lower manufacturing costs through the 
use of PHILLIPS SCREWS. May we 
show you a copy and discuss it with you? 


SP-3 
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point steel grip that prevents wobble 
and side slip. Operators do more — and 
like doing more — when CORBIN- 
PHILLIPS Screws are used. 

CORBIN uniformity is another of the 
good reasons why it pays to specify 
CORBIN-PHILLIPS Screws, 


CORBIN SCRE 


The American Hardware 
NEW BRITAIN 


New Britain ° 


Ww DIVISION 


Corporation 


° CONNECTICUT 
- Warehouses: 


New York 


Chicago 





serving as director, has been named associate director and will 
devote his entire time to scientific research, 


Joseph H. Cone was re-elected president of Casco Products 
Corp., Bridgep8rt, Conn. A. O. Samuels was elected vice- 
president and general manager. 


McCray Refrigerator Co., Kendallville, Ind., has promoted 
V. C. Knight to the post of vice-president in charge of opera- 
tions. He will be responsible for all factory and engineering 
operations. Mr. Knight, who has been with the company since 
1925, had been chief engineer. 


The specialty division, electronics department, of General 
Electric Co., Syracuse, N. Y., has named A. D. Haedecke 
as designing engineer and R. F. Shea as engineering consultant, 
Mr. Haedecke will be responsible for the electrical and mechan- 
..- Wound in “Stick’’ Form...As Many ical design of the division’s products, and Mr. Shea will act as 

nee advisor on technical and engineering problems for the division. 


Paper-Insulated Coils up to 412" Diameter 


Ferdinand W. Roebling 3rd Byron C. Foy A. D. Haedecke 


Byron C. Foy, formerly vice-president of Chrysler Corp., 
is now chairman of the board of Jack & Heintz Precision In- 
dustries, Inc., Cleveland. William §S. Jack is president of 
the company. Other-officers are: B. C. Milner, Jr., chairman 
of the executive committee; Ralph M. Heintz, vice-president 
in charge of engineering; and Edward R. Legg, executive 

Any size or type of paper-insulated coil up to 4!” vice-president. 
diam. ean be produced at maximum output per ae ae Sn r : 
operator on the Universal No. 105 Winding Machine John A. Roebling’s Sons a, Trenton, N, ‘, has appointed 
ne wy Ferdinand W. Roebling 3rd as vice-president in tharge of 
Production figures as high as 280 coils per hour have ; : 
engineering. He succeeds Charles M. Jones, who becomes 
been reported. te : . : e : ee ee 
. ‘Is il a vice-president in charge of public and industrial relations. Mr. 
As many as 28 coils can € successfully wound at Roebling, who came to the company in 1933, has returned to 
the same time, and output is further increased by the company after serving five years with the U. S. Army 
greater efficiency in handling completed coil sticks Engineers. He retains the rank of lieutenant colonel in the 
through the group-transfer of wires to a new arbor Officer Reserve Corps. 


FEATURES 


ott ; A. C. Francisco has been appointed research fellow at the 
@ Paper injected automatically without retarding wind- 


. National Bureau of Standards by the Porcelain Enamel In- 
ing — length increased on successive wire layers . ia . = . * . 
7 i. : stitute, Washington, D. C. Mr. Francisco, who is a ceramic 
@ Double paper supply, ‘“‘Fingerless’’ delivery shelf and ; ‘2 I f b £ societies. With thi 
V-shaped guide plates eliminate wrinkling engineer, is a member of a number of societies. ith this 
© Two-section arbor and arbor support for convenience appointment, work at the bureau will be resumed on the 
in transfer development of standard tests of porcelain enamel in line with 
®@ Wire spool unrollers and compensators maintain un.- the research which was carried on for a number of years 
form tension, reduce spoilage, speed “‘change-over”’ before the war. 
@ Space-winding and mid-tap attachments 
® Electrically-controlled stop-motion acts when wire- John P. Kearney has been named assistant to the manager 
- oe alt a ; i of the industrial products division of Libbey Glass Co., Toledo, 
ensitiv anism stops machine at com- . . . . : : : 
ae eS a oe , Ohio. His new duties will be in the electronics field. Previ- 
pletion of coil ; S : arg oe 
ously, he was with the Design Branch, Electronics Division, 
Bureau of Ships, U. S. Navy. James Logue has been ap- 
Cross-wound Coils lattice-typc 7 ; ‘thn : oe 
Bulletin 84 pointed to the technical staff to’assist Dr. H. B. Vincent on the 
Layer-wound Coils, cotton-insulated or development of industrial glassware including hard and soft 
non-insulated Bulletin 96-103 a . 
Gutter-wound Coils, for heavy duty glasses for electron tubes. 
Bulletin 98 
Spool-woi Coils, yn-insulated —- . eae os 
of teeny OO erik acne enh Captain Carl J. Lamb, USNR, has joined Hydropress, 
Paper-insulated Coils (14 at once maxi Inc., New York City, as a vice-president. Formerly he was 
) / 4 . . * ° = ° ~< 
apramn) -> Dulioten 23.5.67 with Sharples Corp. and Westinghouse Electric Corp. 


Product Designers, Chicago, have appointed Kenneth P. 
UNIVERSAL eis | ata - Schory to their staff. His previous connections include Grum- 


man Aircraft Corp. and Dohner & Lippincott. 
P.O. Box 1605, Providence 1. R. I. 
Dr. James W. McRae, electro-visual engineer, has been 
A Wide Range of Winding Machines for a Wide Range of Coils appointed director of radio projects and television research for 


3ell Telephone Laboratories, New York City. Dr. McRae, 
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Materials, Parts and Equipment 
specified for this Cincinnati 
Grinding Machine include: 


ABRASIVE WHEELS 
BEARINGS & BUSHINGS 
BOLTS. NUTS & RIVETS 
CAPACITORS 

CHAINS & CHAIN DRIVES 
CIRCUIT BREAKERS 
CLUTCHES 

COILS 

COMMUTATORS 
CONDUIT 

CONTACTORS 
CONTACTS 
CONTROLLERS 

COPPER 

COUPLINGS 

DIE CASTINGS 
ELECTRONIC CONTROLS 
ELECTRONIC TUBES 
EXTRUDED TUBING 
FELT 

FILTERS & CLEANERS 
FLEXIBLE SHAFTING 
FORGINGS 

FUSES 

GASKETS 

GLASS 

GROMMETS 

HOSE. RUBBER 
INSULATION MATERIALS 
INSULATORS 


LOCK WASHERS & 
SELF-LOCKING NUTS 


MOTORS 

MOTOR STARTERS 
NAME PLATES 

OILERS, SEALS & PLUGS 
PAINTS & LACQUERS 
PERMANENT MAGNETS 
PHOSPHOR BRONZE 
PILOT LIGHTS 
PLASTICS 

PLUGS & CONNECTORS 
PUSH BUTTONS 

PUMPS 

RECTIFIERS 

RELAYS 

RESISTORS 

RETAINING RINGS 
RHEOSTATS 

RUBBER & SYNTHETICS 
SCREW MACHINE PRODUCTS 
SOLENOIDS 

SPRINGS 

SPROCKETS 


STEEL (BARS, PLATE. 
SHEETS & TUBING) 


SWITCHES 

TAPE 

TERMINALS 

TIMERS ~ 
TRANSFORMERS 
TUBING, FLEXIBLE & RIGID 
V-BELTS 

VALVES 

VIBRATION CONTROLS 
WASHERS 

WIRE & CABLE 


Courtesy of 
Cincinnati Grinders Incorporated ° 


ANY of the products of the ELECTRICAL MANUFACTURING 
market are “big fellows”, like the Cincinnati Plain Hydraulic 
Grinding Machine here illustrated. 

You can see at a glance that a massive tool such as this requires 
heavy-duty parts and equipment ...forgings, drives and motors, for 
example. 

Not so apparent, however, are the dozens of precision electrical 
devices and their related mechanical units that are incorporated in 
the design. All are of extreme importance to the operation of the 
machine. The giant is dormant until powered and controlled by these 
functional elements. 

ELECTRICAL MANUFACTURING focuses on the technical prob- 

lems inherent in the design and engineering of all 
electrically operated products. It aids in the spe- 
cification of the materials and components, 
large and small, that are built into such ma- 
chines, appliances and equipment. That is 
what makes this publication so primary a 
medium for your sales cultivation of this 
product market. 
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THE GAGE PUBLISHING COMPANY « Publishers to Industry Since 1892 « 1250 Avenue of the Americas, New York 20, N.Y. 
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A SUPER- 
SENSITIVE 
POLARIZED 
RELAY FOR 
CONTROL 
CIRCUITS... 


BARBER-COLMAN 
MICROPOSITIONER 


This relay will handle currents up to 1 amp. with a 
sensitivity of less than 1 ma. or less than 1/10 mw. 
It is made in two general types — the single-coil voltage- 
sensitive type, and a double-coil differential current type. . 
A wide range of coil sizes are available to meet a variety 
of current, voltage, and sensitivity specifications. It is 
applicable to many different types of control circuits 
such as conventional bridge circuits, electron tube cir- 
cuits, and any similar arrangement where an unbalance 
will impress a voltage on the coil (or produce a current 
differential in the two-coil type). The mechanism is 
mounted on a bakelite*base with a transparent cover. 
Dimensions are 2-5/16” x 1-7/8” x 1-7/16”. Weight is 
approximately 6 ounces. 


Write for Data Sheet 
BARBER-COLMAN COMPANY 


1216 ROCK ST. @ ROCKFORD, ILL. 


Universal Porcelain Insulators embrace every quality of 
fine porcelain—they have a high dielectric factor and sturdy 
resistance to shock and strain; they are unaffected by heat, 
cold, fumes, moisture and corrosion; they do not deteriorate 
under arcing (causing loosened contacts in many types of 
insulators); they do not carbonize. And they are produced 
in quantity with close adherence to specifications. Consult 
a Universal engineer. There is no obligation and you will 
find the right “angle” on your insulator needs. 


Tue UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET * SANDUSKY, OHIO 
LT A A MT ER IS LR 
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who has just been released from active duty as a colonel, was 
deputy director of the engineering division of the Signal Corps 
Engineering Laboratories. He has been with Bell Labora- 
tories since 1937. 


A. J. Monack, Rutherford, N. J., has resigned as engineer- 
ing vice-president and a member of the board of directors of 
Mycalex Corp. of America to engage in consulting services on 
glass, glass-metal seals, and electronic insulation. 


The newly formed engineering division of Parker Appliance 
Co., Cleveland, which will include the previously separate func- 
tions of product development, product engineering and technical 
service, will be headed by Robert H. Davies. Mr. Davies 
has been with Parker since 1939 and is a member of several 
professional societies. Emmett C. Hartley has been appointed 
manager of a new special products division established to 
handle rubber and plastic products. Leland H. Schmohl, 
who has been with Parker for 16 years, will continue to direct 
product development in the new engineering division as chief 
design engineer. 


Howard F. MacMillin 


James F. Hoffer Robert H. Davies 


Superdraulic Corp., Dearborn, Mich., has appointed James 
F. Hoffer as chief engineer. He was formerly chief research 
engineer at Hydraulic Machinery, Inc., where he will continue 
as engineering consultant. Mr. Hoffer is responsible for the 
development of the line of high pressure pumps, motors and 
transmissions announced jointly by the two companies. 


Howard F. MacMillin has been made vice-president of 
Bryant Machinery & Engineering Co., Chicago. Previously 
he was president of Hydraulic Press Manufacturing Co. He 
was also affliated with Arthur D. Little, Inc., Cambridge, 
Mass., and is continuing a connection with that company. 


John E. Lovely has become a member of the board of 
directors of the American Standards Association, his nomina- 
tion having just been confirmed by the National Machine Tool 
Builders’ Association. Mr. Lovely is vice-president, chief 
engineer and a director of Jones and Lamson Machine Co., 
Springfield, Vt. 


Dr. David S. Saxon has joined the research staff of Philips 
Laboratories, Inc., Irvington, N. Y., as an associate physicist 
and is in charge of the section on theoretical physics. He was 
formerly on the staff of the Radiation Laboratory at the Massa- 
chusetts Institute of Technology. 


Joseph C. Elliff has been named vice-president and a mem- 
ber of the board of directors of Scott Radio Laboratories, Inc., 
Chicago, following his acquisition of a substantial interest in 
the company. He was previously vice-president of the Stewart- 
Warner Corp. 


Western Electric Co., New York City, has elected George 
L. Best as vice-president. He was formerly assistant vice- 
president of American Telephone and Telegraph Co. 


Philip Bliss has joined the Raymond Engineering Labora- 
tory, Berlin, Conn. He was formerly with the New Britain 


Machine Co. as chief electrical engineer. 


John Alico has been appointed director of research and 
development at National Magnesium Corp., New York City 
and Elkton, Md. Mr. Alico will supervise the long range 
$2,000,000 expansion program to be undertaken in the produc- 
tion of extruded magnesium shapes and tubes, as well as the 
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These Two Fastening Jobs... 
Simplified with 
EXPLOSIVE RIVETS 


Many manufacturers are solving their fastening problems today 
with Du Pont Explosive Rivets. These two examples are typical: 


ICE-MAKING MACHINE—a product of Tenney Engineering, Inc., 
Newark, N. J.—presented the problem of fastening copper shelves 
to a copper casing. Rivet holes were hard to get at; also it was de- 
sirable to eliminate distortion of the thin sheets caused when solid 
rivets were used. So, Explosive Rivets were adopted. They simplify 
the job, make it neater and keep cost down. Brazier-head Explosive 
Rivets of Copper in Ye’ diameter are used. 


TUBULAR CRUTCH —Here is another difficult job of fastening that 
requires complete blind riveting. Screws, bolts and mechanical 
fasteners were found unsatisfactory. Explosive Rivets solved the 
problem... gave the manufacturer a clean, smooth, finished job of 
fastening the component parts together. L. H. Abraham, Chief En- 
gineer of the Empire Engineering Co., Portsmouth, Va., maker of 
the crutch, writes: “Du Pont Explosive Rivets are the only satisfactory 
blind fastener for this job. Frankly, without them I do not believe the 
product could have been manufactured at its present weight.” 


If—in the products you manufacture—you have a job of fastening 
materials together ... why not talk with us? E. I. du Pont de 
Nemours & Co. (Inc.), Explosives Department, Wilmington 98, Del. 


The Industrial-Type Explosive Rivet has a small straight cavity extending the entire length 
of its shank (see above). When a heated Riveting Iron is applied—the charge is fired 
and the entire shank expands to completely fill the hole and securely set the Rivet. 
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BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 





f¢@ > YouKnow Your 


( 


“\~-> Coil Requirements 


ww 


Even if you are uncertain as to what you need, bring your 

coil problems to Davis. As designers of coils for an excep- 
tionally wide range, Davis engineers 
are equipped to counsel you on spe- 
cial as well as conventional require- 
ments. With greater efficiency, and 
cost-saving. 


TWO LARGE PLANTS 
OVER 30 YEARS’ EXPERIENCE 


Send us your specifications for quota- 
tions on any quantity, large or small. 
We are geared to give your work the 
earliest attention. 


Wire or write 


DEAN W. DAVIS & CO. 


Precision-made coils for every 
electrical purpose. 


1006 First St., Kentland, Indiana 


Factories in Chicago and Kentland 





The high electrical resistivity® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
Cations. 

But LAVITE contributes still 
other important safety factors. 
Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 lIb.. sq. inch 
Moisture absorption is only .001 
per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification. 
Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 

*Dielectric strength—235 volts per mil. 
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- San Rafael, Cal. 


magnesium alloy fabrication program. A member of a number 
of professional societies, Mr. Alico is the author of “Intro- 
duction to Magnesium and Its Alloys,” and many technical 
articles, some of which have appeared in ELectricaL MANvu- 
FACTURING. 


Buffalo Bolt Co., North Tonawanda, N. Y., has elected 
Raymond K. Albright as chairman of the board and Rudolph 
B. Flershem as president. Buffalo International Corp., New 
York City, subsidiary of Buffalo Bolt Co., has elected Joseph 
C. Walker as president and Colman Curtiss, Jr. as vice- 
president. 


Stanley D. Woodard has been elected executive vice- 
president of Cable Electric Products, Inc., Brooklyn. He will 
supervise a new expansion program for the company. 


Kenneth N. Macomber has been promoted to chief engi- 
neer at the Lapointe Machine Tool Co., Hudson, Mass. 


Kenneth N. Macomber Robert F. Golden William L. Jenkins 

Robert F. Golden has been appointed to head the newly 
established research and development department of Eaton 
Manufacturing Co. at Massillon, Ohio. The new department 
will be devoted to research and development on lock washers, 
spring lock washers, and other production fastening devices. 
Mr. Golden was formerly assistant to the president at National 
Lock Washer Co. 


William L. Jenkins has been appointed manager of the 
recently created electronic applications development department 
of B. F. Goodrich Co., Akron, Ohio. Mr. Jenkins, who joined 
the company in 1940, has served as experimental engineer for 
the last few years. 


Thomas Steel Co., Warren, Ohio, has elected Charles H. 
Lewis as chairman of the board of directors, succeeding Clin- 
ton G. Thomas, who has retired. E. Milton Barber has 
been elected as president. 


George P. Torrence has rejoined Link-Belt Co., Chicago, 
as executive vice-president. Mr. Torrence had been with the 
company from 1911 to 1936, when he became vice-president and 
general manager of the Rayon Machinery Co. and president of 
the Cleveland Pneumatic Tool Co. He will become president 
of Link-Belt in November when William C. Carter retires. 
An executive committee consisting of Howard Coonley, 
Russell Livermore and William C. Carter has also been 
created. 


Guy M. Stone has been appointed manager of General 
Electric’s new Coshocton, Ohio, plant, which is now under con- 
struction. The new factory will be used for the manufacture 
of laminated plastics. Mr. Stone, who has been with G-E for 
30 years, is now serving as manager of the Lynn Works until 
the laminating operations are transferred to the new factory. 


R. E. Smiley has announced the formation of his own sales 
company in the electronic and electrical field. Company will be 
known as R. E. Smiley and Associates and will be located in 
San Francisco. Temporary address will be Cheda ‘Building, 
Mr. Smiley has recently resigned as vice- 
president in charge of sales and advertising of the Continental 
Electric Co., Geneva, IIl., with whom he was associated since 
1933. Among the companies he will represent are United Elec- 
tronics, Newark, N. J., and Worner Electronic Devices, Chi- 
cago. 
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SEALING HIGH INTERNAL PRESSURES 


Design factors affecting use of resilient materials 


When sealing high internal pressures with resilient 
materials, assembly design must be governed by (1) 
characteristics of the gasketing material, and (2) con- 
ditions under which this material will function. For 
example, allowance should be made for possible 
change in volume of the resilient material when it is 
exposed to certain liquids and gases. Seating pressure, 
another important factor, should be kept well below 
that normal in all-metallic assemblies. 

Choice of a sealing material depends upon the metal 
it will contact, the gas or liquid to be sealed, the de- 
gree of internal pressure, temperature range, and—for 
valve seats—seating pressure. Here the counsel of 
specialists is often valuable. 

Typical of high-pressure sealing applications is a 
power grease gun. Internal pressure reaches 800 p.s.i.; 
operating speeds, 500-strokes per minute. Armstrong’s 
DC-106, a cork-and-Neoprene composition, performs 
perfectly under these conditions. It doesn’t swell ap- 
preciably. And it recovers quickly despite “machine- 


SEND FOR FREE BOOKLET 
For specification and application 
data on Armstrong’s more than 
50 resilient sealing materials, send 
for a free copy of the latest edition 
of ‘Gaskets, Packings, and Seals,”’ 
twelve pages of helpful informa- 


gun” pounding. Under some operating conditions, one 
of Armstrong’s Buna N compositions, NO-715, is 
also used successfully. 

Where gasoline, fuel oil, and lubricants must be 
sealed, in nozzles and valves on handling and dis- 
pensing equipment, Armstrong’s SC-600 and SC-601 
are used. These two materials are compositions of 
Thiokol and cork. They have a low volume increase. 
Their cork content minimizes sticking and cold flow. 

Minor design details often greatly influence the 
choice of a resilient sealing material. We suggest, 
therefore, that you discuss your sealing problems with 
an Armstrong Gasket Engineer before you set up your 
specifications. Behind his counsel is our 34 years of 
gasketing experience and our wide-range line of stand- 
ardized resilient materials. 

If you prefer, send us working drawings and details. 
We'll gladly give you unbiased recommendations. 
Either way there’s no obligation. 


ARMSTRONG 'S 


GASKETS - SEALS : PACKINGS 


A) 


tion. Address Armstrong Cork Cork Compositions e Cork-and-Synthetic-Rubber Compositions 


Company, Gaskets and Packings 
Department, 9507 Arch Street, 
Lancaster, Pennsylvania. 


Synthetic Rubber Compounds e Cork-and-Rubber Compositions 


Fiber Sheet Packings e tT Mee i) J Natural Cork 
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LITERATURE... Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Relays 


A 20-page catalog (No. 246) provides design details and 
operating characteristics on several series of relays for a 
variety of applications. In addition to relays for standard ap- 
plications, the catalog includes data on relays for special pur- 
poses. Catalog provides some descriptive material on syn- 
chronous utility timers, also made by the same manufacturers. 
Typical relays are illustrated and dimensional sketches are in- 
cluded. Potter & Brumfield Sales Co., 551 West Washington 
Blvd., Chicago 6. 


Porcelain Enameling 


An unusually valuable compilation of data on porcelain 
enameling has been provided by the sponsors of this manual 
(Vol. 1 Pemco Reference Manual of Materials, Control and 
Technical Data). Material is provided on frit specifications, 
enamel plant control, specifications of raw materials, color 
matching, and other factors involved in enameling. Incorpo- 
rated in the manual are copies of nine technical publications of 
the Porcelain Enamel Institute dealing with various test 
methods. All the material is bound in a ring-type loose-leaf 
binder and is conveniently tab-indexed. The sponsors plan to 
issue further manuals as research data become available. Pemco 
Corp., 5601 Eastern Ave., Baltimore, Md. 


Microwave Components 


Loose-leaf folder provides 18 technical data bulletins describ- 
ing an interesting variety of straight waveguides, couplers, off- 
sets, elbows, rotating joints, and other standardized components 
for microwave transmission equipment. Large illustrations are 
provided for each unit, and full mechanical and electrical speci- 
fications are given. De Mornay-Budd, Inc., 475 Grand Con- 
course, New York 51. 


Plastics Molding Facilities 


Four-color illustrated 20-page booklet describes complete man- 
ufacturing facilities for the design and production of plastics 
parts. Research, development, design, engineering, and the 
various available manufacturing methods are reviewed. Gen- 
eral Electric Co., Chemical Dept., 1 Plastics Ave., Pittsfield, 
Mass. 


Radio Components 


Sixteen-page catalog (No. 25) provides illustration and spec- 
ification data on a wide line of electronic and radio items such 
as radiohms, rheostats, and sound projection controls, also 
capacitors, trimmers, and switches. Centralab, Div. of Globe- 
Union Inc., Milwaukee, 1. 


Bronze-on-Steel Bearings 
Pre-cast bearings made from graphited or plain bronze 
bonded to steel, are described concisely in a four-page bulletin. 


Manufacturing details are given and applications summarized. 
Johnson Bronze Co., 570 South Mill St., New Castle, Pa. 


Fractional-Horsepower Motors 

A line of general-purpose. and special-purpose fractional- 
horsepower motors are described in a four-page bulletin (SF- 
3000). Design details are summarized, ratings tabulated, and 
applications listed. A graph of performance characteristics is 


included. Jack & Heintz Precision Industries, Inc., Cleveland 1. 


Solenoid-Operated Valves 


A wide variety of solenoid-operated valves, also motor-op- 
erated valves, are described in a 38-page technical data Bulletin 
E. Available units are illustrated, sectional drawings are in- 
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cluded, and installation data are supplied in detail. 
Klingemann Mfg. Co., Foster Court, Salem, Mass. 


Ruggles- 


Pressure Connectors 


Catalog data on a line of solderless pressure connectors are 
provided in a 34-page bulletin (No. 64). A group of installa- 
tion photographs forms an interesting feature of the catalog. 
Also included are test data. Some background information is 
provided on the manufacturers’ engineering, experimental and 
development departments. Thomas & Betts Co., 36 Butler St., 
Elizabeth 1, N. J. 


Solderless Wiring Devices 


Six technical bulletins describing several types of solderless 
wiring devices are made available in convenient loose-leaf 
binder. Bulletins give dimensional and applications data, plus 
photographs and sectional drawings. Aircraft-Marine Products, 
Inc., 1521-35 North Fourth St., Harrisburg, Pa. 


Insulating Varnishes 


A useful manual on insulating varnish for electrical windings 
is provided in an illustrated 48-page technical catalog. An 
extensive line of varnishes is tabulated according to desired 
applications or characteristics, such as clear baking varnishes, 
black baking varnishes, radio varnishes, etc. A section of the 
catalog is devoted to a discussion of applications methods and 
equipment. Sterling Varnish Co., Wilson & Fink Sts., Hays- 
ville, Pa. 


Mica Ceramic Electronic Parts 


The application of Mykroy mica ceramic materials to elec- 
tronic and radio parts and accessories is discussed in a six- 
page bulletin. The particular adaptability of this material for 
high frequency and high voltage use is stressed. Typical parts 
are illustrated, performance charts and a table of properties 
are included. Electronic Mechanics Inc., 70 Clifton Blvd., 
Clifton, N. J. 


Thermal Control Switches 


Characteristics of thermostatic switches are summarized in a 
12-page bulletin, “What Thermotechnics Means to You.” Sey- 
eral types of switches are illustrated and design details shown. 
A tabulation of possible applications for temperature control 
in industry is a useful feature of the bulletin. Fenwal, Inc., 51 
Pleasant St., Ashland, Mass. 


Aluminum Finishes 


Technical data sheets on several types of aluminum finishes 
suitable for electrical equipment, appliances, etc. are included 
in a folder, “Product Finishes.” Watson-Standard Co., 225 
Galveston Ave., Pittsburgh. 


Midget Relays 

Specification and application data covering a line of midget 
relays are provided in an eight-page bulletin (Data Section 1, 
58). Contact arrangements and contact ratings are tabulated 
for easy reference. Cutaway views show structural features. 


Other illustrations are included. Struthers Dunn Inc., 1321 
Arch St., Philadelphia 7. 


Variable Transformers 


Four-page bulletin (No. 30) describes a variable transformer 
with special protective elements. The transformer incorporates 
a fuse for overload protection and the input and output terminals 
are covered. The bulletin gives design details, ratings and 
other data. Superior Electric Co., 747 Laurel St., Bristol, 
Conn. 
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Fluorescent lighting units like this will go on safeguard- 
ing your reputation (even when installed in areas of 
high-ambient temperature), if wired with the new 
Deltabeston Type AF fixture wire. It is fully approved 
for wiring all types of lighting fixtures, to meet 
temperatures of 125C (257F). 


Moisture resistance of Deltabeston fixture wire is 
another life-insuring factor for your fixtures. In damp 
areas or areas exposed to condensate, you don’t have 
to fear wire failure. 


PRODUCTION SAVINGS, TOO 


The flexibility and abrasion resistance of the insulation 


GENERAL @ 


Safeguarded for Years 


on Deltabeston wire permit full freedom in twisting 
and bending, without risk of weakening. The smooth 
and slippery external finish speeds up the wiring job. 
Deltabeston fixture wire strips clean and easy— 
another economy factor that helps offset its slightly 
higher first cost. 

There's a lot more to be said for Deltabeston wher- 
ever heat, moisture, or severe service is encoun- 
tered. For all the facts, write Section Y5-712, Ap- 
pliance and Merchandise Department, General 
Electric Company, Bridgeport, Conn. All Delta- 
beston asbestos, glass and synthetic-insulated wires 
are distributed nationally by G-E Merchandising 
distributors. 


ELECTRIC 





RODUCTION 


Klein Pliers in the hands of your workers are val- 
uable in keeping production lines at their peak. 
The perfect design of Kleins—standard with elec- 
tricians “since 1857” —makes them favorites among 
workers too. The carefully controlled balance with 
exactly the right spring to the handles. . 
knives that stay sharp longer . . 


. the keen 
. the properly fitted 
hinge that keeps the matched jaws in alignment 
add up to work done easier, quicker. 

Today, although the full line of Klein Pliers is in 
production, demand for these quality tools exceeds 
supply. See your supplier—he may not be able to 
make delivery immediately, but Klein Pliers are 
worth waiting for. 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard 
Electric Corp., New York 
Ma RG iy 
This handy Klein 
Pocket Tool Guide 
will be sent to you 
upon request. 


~ BAL 


fay qt & Sons 


$200 BELMONT AVENUE Cc a ILLINOI 





Transformers 


A complete file of the manufacturers’ technical data bulletins 
describing a comprehensive line of transformers has been made 
available in a convenient loose-leaf binder. Acme Electric & 
Mfg. Co., 35 Water St., Cuba, N. Y. 


Soldering Iron 


Catalog sheet gives design details and summarizes advantages 
of the No. P-150 production type soldering iron. Hexacon 
Electric Co., 177 West Clay Ave., Roselle Park, N. J. 


Plexiglas Data 


A 48-page booklet on methods of installation of Plexiglas 
and a 40-page booklet dealing with the material’s optical prop- 
erties, have been issued in the manufacturers’ series of technical 
bulletins on the properties and applications of this acrylic resin. 
Rohm & Haas Co., Washington Square, Philadelphia 5. 


Flexible Plastic Insulating Material 


A four-page folder provides test data and dimensional specifi- 
cation covering electrical insulation tubing and tape made from 
polyvinyl chloride and related copolymers under the trade name 
of Voltron. Industrial Synthetics Corp., 60 Woolsey St., 
Irvington, N. J. 


Motor Production 


Engineering and manufacturing facilities for the production 
of fractional-horsepower and small motors, as well as motor- 
generators are described in an illustrated 24-page brochure. 
Elekraft Manufacturing Co., 8 Ackerman Ave., Clifton, N. J. 


Divisible Ball Bearings 


Complete data on sizes, load ratings and other specifications 
are given in a 30-page catalog (No. 84) covering an extensive 
line of divisible race, ball, roller, and thrust bearings. Typical 
applications in various types of machinery are shown and ex- 
plained in detail. Application and maintenance data are also 
provided. Split Ballbearing Corp., Lebanon, N. H. 


Plastics Sealing Caps 

Four-page folder (CDP-525) describes properties and meth- 
ods of application of protective caps and sleeves made from a 
special plastics compound. These caps and sleeves are used for 
tubes in air conditioning equipment, as lead markers for wires, 
insulation for bus bars, etc. General Electric Co., Chemical 
Dept., 1 Plastics Ave., Pittsfield, Mass. 


High Conductivity Alloy 


Four-page bulletin (No. 81) gives chemical analysis, physical 
properties, and electrical characteristics of copper castings 
developed to provide electrical manufacturers with a material 
of higher conductivity. Specifications for the castings call for 
a minimum electrical conductivity of 90 per cent. Ampco 
Metal Inc., 3830 W. Burnham St., Milwaukee 4. 


Tank Rheostats 


Cast grid-type tank rheostats for electroplating equipment 
are described in a four-page bulletin (Section 500). Con- 
struction features are illustrated and general specifications are 
listed. Columbia Electric Mfg. Co., 4519 Hamilton St., Cleve- 
land 14. 


Nylon Molded Rod 


Five-page technical bulletin provides basic data on the FM1 
nylon molding powder. Chemical and physical properties are 
reviewed, and general applications are outlined. The physical 
properties of FM1 nylon molded rod made by the sponsors of 
this bulletin are tabulated. Polymer Corp., Reading, Pa. 


Fan Blades 


A comprehensive line of blades for electric fans and air im- 
pelling units in general is described in an illustrated 24-page 
catalog. Tables of NEMA and NAFM ratings are included, 
and dimensional data are provided. Considerations involved in 
the design of air impelling units are discussed. Torrington 
Manufacturing Co., Torrington, Conn. 
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OLGATE 


“ENGINEERED SERVICE,” 
FACILITIES AND SKILL IN 


Aluminum, Magnesium and Stainless Steel 


This precision fabricated assem- 
bly demonstrates COLGATE’S spe- 
cialized ‘‘know-how,"’ engineering 
ingenuity, and complete facilities 
for working with the light metals. 
Simple as it looks, the end use of 
this assembly necessitated the cre- 
ation of positive tooling in order 
to attain the exact interchange- 
ability required, as well as over- 
come the problems concerned with 
stamping, forming and welding 
operations — all of which were 
solved before mass production was 
started. This was accomplished by 
continuous ‘‘Engineered Service”’ 
conferences resulting in the saving 
of time, money and materials and 
the delivery of a quality product 
on time. 


From the rough-idea stage to 
final assembly, COLGATE can help 
solve your problem of developing 
new products, improving old ones, 
substituting light metals for other 
materials. COLGATE can supply 


COLGATE _» 
ri j oe: 
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the “know-how” for special parts 
fabrication and assembly and in 
essence give you additional plant 
facilities without investment. 
COLGATE’S specialized experi- 
ence, complete and centralized fa- 
cilities, latest mass-production as- 
sembly techniques all contribute to 
meet your exacting specifications 
and delivery dates. Where blue- 
prints are already prepared we will 
fabricate and assemble parts to 
your specifications. 


Let COLGATE show you how 
these sales-creating product fea- 
tures — light weight, increased 
strength, durability, added beauty 
and improved performance can 
make light metals a desirable sub- 
stitute for heavier materials. Learn 
how COLGATE’S “Engineered Ser- 
vice’, facilities and skills can 
help make your product faster, bet- 
ter, more economically. Your in- 
quiry is invited, prompt attention 
and complete confidence assured. 


Pd 


COLGATE has a variety of hydrau- 
lic presses ranging from 10 to 750 
ton capacity and mechanical 
presses from 2'2 to 200 tons ca- 
pacity. Complete and centralized 
facilities for— 
STAMPING 
FORMING 
DRAWING 


WELDING 
FINISHING 
ASSEMBLING 





PORCELAIN/ 


i Made To Order | 


New A-75-J, Less Subject 
to Breaking or Cracking 


Uneven expansion or contraction is the cause of 
cracking in ordinary tubing. This new Colonial tub- 
ing was developed especially to minimize cracking 
and breaking during heating and cooling cycles. 
A-75-J expands and contracts slowly and evenly. For 
this reason, it is the ideal tubing for wire wound 
resistors. 


THE COLONIAL INSULATOR CO. 


907 Grant St., Akron 11, O. @ Chicago Office: 2753 W. North Ave. 


FILL THAT 


ce lia 


8 NOREIOAN AVENUE, CLIFTON, N. J. 


Cone-Drive Gears 

The application of Cone-drive gearing in the design of ma- 
terials handling equipment is discussed in an eight-page booklet. 
Photographs and diagrams are used effectively to explain how 
the Cone-drive gearing can be engineered into various types 
of equipment. Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12. ‘ 


Air-Operated Devices 

Air cylinders and air-operated devices, such as speed con- 
trols, foot controls, etc., are described in a 35-page catalog. 
Standard models are illustrated, specifications are listed, and 
performance data provided. Mead Specialties Co., 4114 N. Knox 
Ave., Chicago 41. 


Control Switches 

Electric theromostat switches and pressure switches are 
described in a bound series of technical data bulletins. Tech- 
nical data include electrical ratings, operating principles, and 
mounting and application instructions. Photographs are used 
extensively and dimensional drawings are included. United 
Electric Controls Co., 71A St., (S. B.), Boston 27. 


Motors 

A varied line of motors, dynamotors, converters, as well as 
motor generator sets, is described in an 8-page condensed 
catalog (No. 46-1), Standard models are illustrated and brief 
specification data are given. Electric Specialty Co., 212 South 
St., Stamford, Conn. 


Aluminum Alloys 

Manufacturing facilities for the production of sand or per- 
manent mold aluminum castings are described in an illustrated 
eight-page catalog. Tables of chemical and physical properties 
of aluminum alloys are included. There is also a section dealing 
with the general uses of aluminum. Aluminum Alloys Corp., 
7445 St. Aubin St., Detroit 11. 


Bolts and Studs 

Concise 56-page spiral-bound handbook provides catalog data 
on an extensive line of alloy heat-treated studs and bolts, and 
of related products. Useful tables of constants for pitch 
diameter and root diameter of screw threads as well as other 
reference data are included. Erie Bolt & Nut Co., 1325 
Liberty St., Erie, Pa. 


Vacuum Tube Voltmeter 

Four-page folder describes circuit details and design features, 
of a vacuum tube voltmeter with a full scale sensitivity of 0.5 
volt for use at radio and audio frequencies. Operation data are 
included. Televiso Products Co. 6533 N. Olmstead St. 
Chicago 34. 


Electroplating Equipment 


Complete catalog of electroplating equipment and equipment 
parts is provided in convenient looseleaf binder. Individual 
catalog bulletins cover generators, rectifiers, anodes, etc. Han- 
son-Van Winkle-Munning Co., Church St., Matawan, N. J. 


Carbon Brushes 


Complete specification data on a full line of carbon brushes 
are provided in a 74-page catalog (No. 19-D). The catalog is 
arranged in five sections, fully cross-indexed, and covers: Gen- 
eral information and index; motor data; appliance data; brush 
dimensions; and industrial service brushes. The Ohio Carbon 
Co., 12508 Berea Rd., Cleveland 2. 


Rust-Protective Products 

A protective oil for temporary or semipermanent prevention 
of rust on ferrous surfaces is described in a 16-page folder. 
The oil forms a thin, transparent coat that does not interfere 


‘with gaging or discolors the ferrous surfaces. Oakite Products, 


Inc., 18 H Thames St., New York 6. 


Honeycomb Core Plastics Laminates 


Technical data on a sandwich type of plastics laminates that 
incorporate a honeycomb core are provided in a 13-page bulletin, 
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The range of products and 
parts where plastic and 
metals can be combined 
to decided advantage is 
growing rapidly . . . costs 
are cut. . . streamlined design becomes prac- 
tical . . . color can be readily incorporated. 
For instance, this Auto-Lite distributor cap 
assures the highly important precision posi- 
tioning of the metal contacts, provides a 
high insulation factor, gives low-cost con- 
struction . . . and even this utilitarian ‘item 
shows the modern color eye appeal possible 
through plastics. The nipples are plastic, 
too, in a material which resists both ozone 
and oil in breakdown tests far surpassing 
any normal field conditions. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 


® 
rg 


Tune in the Auto-Lite Radio Show Starring Dick Haymes 
Every Thursday Night, 9:00 P.M.—E.T. on CBS 


Distributor cap of plastics and 
metals, nipples of Elastomeric 
plastic, together with distribu- 
tor and spark plug wires; all 
precision manufactured by 


Auto-Lite. 
= 


See our catalog in Sweet's 
File for Product Designers. 





Do you need 


a 
SPECIAL FASTENING DEVICES 


made of non-corrosive pays? 


OES your production call for spe- 

cial fasteners made of non-corro- | 
sive alloys — screws, nuts, bolts or 
any other “made-to-order” fastening 
device? Allmetal has the “know-how” 
and facilities to make such specials 
accurately and economically, and to 
deliver them promptly. We have 
equipment for tapping, slotting, ream- 
ing. turning, drilling. threading, 
stamping. broaching and centerless | 
grinding . . . and we work not only | 
with stainless steel but with monel, 
everdur, duralumin, brass or any — 
other non-corrosive alloys. Write, wire 
er ‘phone for our quotation. 


Send for FREE CATALOG 


This new, 83-page 
catalog helps you se- 
fect the correct size 
and type of non-cor- 
rosive fastening device 
for any particular job. 
includes stock sizes, 
typical specials, engi- 
neering data, ete. 
Make request on com- 
pany letterhead. 


Write 
te 


Dept. EM 
ALLMETAL SCREW PRODUCTS CO. 
80 Grand Street, New York 13, N. Y. 


coe teh Mee 


STRIP 
AND CUTTE 


WIR 


a 
RS 


SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 
insulation materials. 

Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insula- 
tion or ribbon stock. 

Equipped with combination wire guide 
and safeguard. 

High grade tool-steel shear blades always 


engaged. 
Replaceable %«” shear blades can be re- 
ground to insure long life. 
Sturdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 344” x 10” x 6”. 

Ask for your copy of new Bulletin. 

Write for Dealership Plan. 


WENCO -MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS © DIES STAMPINGS SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
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titled “Weldwood and Armorply Honeycomb Core Structures.” 
The cores are made of phenolic-impregnated materials that have 
been first cured and assembled into a form of nested hexagon- 
ally shaped cells. A wide variety of materials may be used as 
facings or skins, including stainless steel, aluminum, magnesium, 
and fiber glass. United States Plywood Corp., 55 W. 44th St., 
New York 18. 


Varnished Insulating Products 


Characteristics and application data are provided in a 14-page 
bulletin, to describe a line of insulating products consisting of 
varnished cambric cloth and type, varnished duck, silk sub- 
stitute, and fiber glass. Also described are synthetic resin ex- 
truded tubing, synthetic resin coated wrapping tapes, and re- 
lated products. New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 


Circuit Breakers 


Ratings and dimensions, and other technical data covering 
type AB “De-ion” circuit breakers for application in railroad 
cars are provided in a 20-page booklet (B-3687). Cutaway 
views show design elements. Principles of operation are ex- 
plained with the aid of diagrams. Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30. 


Magnetic Crane Controls 


Controllers for operating a-c cranes from floor level are. 
described in an eight-page bulletin (No. 931). Detailed specifi- 
cations are provided, plus illustrations of typical units. The 
controllers are of the magnetic contactor type with the accel- 
erating and speed-limiting functions controlled by frequency 
relays. The Electric Controller & Mfg. Co., 2698 East 79th 
St., Cleveland 4. 


“Axonometric Drawing” 


Under this title the principles of isometric and dimetric pro- 
jection as employed in pictorial engineering drafting are dis- 
cussed concisely in a 20-page booklet. Examples of the applica- 
tion of this system to exploded views, schematic diagrams, etc., 
are illustrated. The use of special stencils is described. John 
R. Cassell Co., Inc., 110 West 42nd St., New York. 


Sound Equipment Components 


The last 20 pages of the April, 1946 issue of the Western 
Electric “Oscillator” comprises a catalog of the company’s 
line of speech-input and other audio parts for -broadcasting 
equipment. Included are amplifiers, loudspeakers, transformers, 
etc. Western Electric Co., 195 Broadway, New York 7. 


RCA Review 


Resumption of publication of the “RCA Review” has been 
announced. Originally established in 1936, this journal was dis- 
continued by its sponsors during the war. First postwar issue 
(March, 1946) contains articles on the Image Orthicon Cam- 
era, on radio telegraph signaling, merchant marine radar, and 
other radio and electronics subjects. Radio Corp. of America, 
RCA Laboratories Div., Princeton, N. J. 


Control Apparatus 


A line of control apparatus, including motor starters, speed 
regulators, rheostats, resistors, etc, is cataloged in a séries of 
technical data bulletins, bound in a loose-leaf folder for con- 
venient reference. Illustrations and dimensional drawings are 
provided. Schaefer Bros. Co., 1059 West Eleventh St., Chi- 
cago 7. 


Machine Mounts 


Machinery mountings designed to prevent transmission of 
vibration as well as serving to achieve precise leveling of ma- 
chines are described in an eight-page bulletin (BU-50). Ap- 
plication photographs are included. Bushings, Inc., Coolidge 
at 14 Mile Rd., Royal Oak, Mich. 


‘Universal Testing Machines 


Complete catalog data on a line of universal testing machines 
are presented in a 56-page illustrated catalog (bulletin No. 30). 
The catalog provides large illustrations of different types of 
machines plus sectional drawings. Various methods of loading 
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@e DEJUR Precision Poten- 
tiometers give you the com- 
bination of accuracy and 
ruggedness that assures 
long-life dependability. 
These instruments... 
which are used in large 
quantities for radar work... 
are manufactured to toler- 
ances as close as-.1% in line- 
arity. Regular production 
runs guaranteed to within 
38%. Special “Paliney” con- 
tacts can demonstrate abil- 


ity to take over one million 
revolutions without physi- 
cal or electrical deteriora- 
tion. 

Join some of the greatest 
electrical and electronic 
equipment manufacturers 
in the world by ordering 
DEJUR Potentiometers 
from the nearby table. 
Prompt delivery. 
DeJur-Amsco Corporation, 
45-11 Northern Boulevard, 
Long Island City 1, N. Y. 


~DeJUR 
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—electronics, hydraulics, and electro-mechanical—are discussed 
and the operating principles of the machines are summarized. 
Tinius Olsen Testing Machine Co., 500 N. Twelfth St., Phila- 
delphia 23, Pa. 


Fastener Nomenclature 


A convenient four-page pamphlet provides a condensed record 
of the standardization and simplification of nomenclature used in 
the description of machine bolts and other types of bolts, screws, 
nuts, rivets and washers. The pamphlet opens to a two-page 
chart incorporating this information. Russell, Burdsall & Ward 
Bolt and Nut Co., Port Chester, N. Y. 


Varnished Insulating Fabrics 


Specification data covering several types of varnished in- 
sulating fabrics and paper are provided in condensed form in 
a four-page folder. Mica Insulator Co., 797 Broadway, 
Schenectady 1, N. Y. 


STANDARDS AND SPECIFICATIONS 


Electrical Heating and Resistance Alloys 

Some 30 important specifications and tests are available in 
the 184-page current edition of the “Compilation of ASTM 
Standards on Electrical-Heating and Resistance Alloys.” The 
publication is sponsored by ASTM Committee B-4. Included 
are four tests for electrical resistance alloys, two specifications 
and three tests for electrical heating alloys, two proposed speci- 
fications and one proposed method of test for electric furnace 
alloys, one specification and twelve tests for materials for radio 
tubes and lamps, three tests for heat-resisting alloys, and two 
tests for thermostat metals. A technical paper “Calculation of 
Electrical Contacts Under Ideal Conditions,” by E. I. Shobert, 
II, Research Engineer, Stackpole Carbon Co., also is included. 

Copies of the new publication are available from the ASTM 
headquarters, 1916 Race St., Philadelphia 3, at $2.00 each. 


FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need!? 


(above) Electrical Control , , A 
Cabinet 


(right) Box, Housing, Panel Ne Boece oe EASY NO 
‘ : me ‘ To TOOLS 


¢ 
APPLY C- REQUIRED - 


. oF Engineered to Suit! 


From Riester & Thesmacher your work 
commands EXPERIENCE, backed by 
years of quality service to industry .. . 
FACILITIES ample enough, in ordinary 
times, to guarantee quick delivery. At 
present material and labor shortages have 
curtailed our efforts, but when this con- 
dition is overcome we'll be ready once 
again to offer service and quality on all 


types of sheet metal fabrication. 





MANUFACTURERS THE 


Speciol Steel Equipment 


Meto! C —Cobin 
pore RIESTER & THESMACHER 
Sheet Metol 
Building Products COMPANY 
VENTILATION, 1526 W. 25TH ST. CHerry 0154 iY vs 
AIR CONDITIONING CLEVELAND, OHIO | B Mae st ee aT) and Connectors 


THIRD AND VINE STS. CINCINNATI 2, OHIO 
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NEW USE FOR PLASTIC TAPE! 


Irvington Fibron Plastic Tape is a “natural” for wrapping 
intricate, many-branched wire harnesses. Flexible and elastic, 
it wraps smoothly and evenly over irregular surfaces and will 
not bulk in sharp corners. Fibron Plastic Tape is tough — 
having superior abrasion resistance, excellent weathering 
qualities, high resistance to oils, acids, and alkalis. After 
wrapping, the harness can be heat-sealed, forming a homo- 
geneous mass of insulation. 


SILICONE IS HERE! 


Irvington Silicone-coated Fiberglas cloth — totally inorganic 
flexible insulation — can be used at operating temperatures 
up to 175 deg. C. It is highly moisture resistant and has 
excellent dielectric strength. The best heat resistant flexible 
insulation yet developed, Silicone-coated Fiberglas is added 
protection against overload failures. Available: 36” wide, 
tapes, and bias strips. 


SILK NOW AVAILABLE! 


Immediate deliveries can be made on Irvington Varnished 
Silk for any application. Combining high dielectric strength, 
excellent oil and -water resistance with extreme thinness and 
elasticity, its return will be welcomed for insulating very small 
coils and for taping over irregular surfaces. 
“ee 

Additional Information and Generous Samples of these Prod- 
ucts will be sent on Request. 


mt ty ‘ 


IRVINGTON Varnish anc 
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FILEWORTHY FACTS 


| FROM THE I-S LABORATORY | 


Beryllium Copper for Diaphragms 


Many users of diaphragms have found 
that Beryllium copper is the ideal ma- 
terial because of its high elastic limit, 
low modulus, corrosion resistance and 
low hysteresis. Because Be Cu gains its 
spring temper from heat-treatment, it 
may be formed in the soft, ductile, an- 
nealed state and then hardened after 
all forming operations are completed. 
In addition, the I-S technique of fixture 
heat-treatment produces sections that 
are flatter and more uniform than can 
be obtained with any other material. 
Because of the much better perform- 
ance obtainable from Be Cu™P common 
test methods of checking complete as- 
sembly are inadequate and costly. The 
I-S laboratory has developed a test pro- 
cedure using the Carson Electronic Mi- 
crometer to check the diaphragm itself 
as illustrated in the diagrammatic 
sketch below. This 
simple, quick test 
inspects for uni- 
formity of deflec- 
tion, as well as 
quality of mate- 
rial and accuracy 
of processing. A 
heat-treated dia- 
phragm section is 
placed on the in- 
spection table of 
the micrometer and a reading made 
of the initial position. A standard load 
is then applied and the deflection meas- 
ured: The weight is removed after a 
predetermined time and new free posi- 
tion measured. The deflection reading 
checks the rate of the diaphragm and 
offers control over such factors as 
thickness of material, depth of corru- 
gation, and elastic modulus of the ma- 
terial. The difference in free position 
before and after the load application 
is the permanent set caused by the 
loading, and is a measure of the elastic 
limit of the material. For a given ma- 
terial this will indicate the degree of 
stability to be expected in use. 

The entire test cycle takes less than 
a minute and gives complete control of 
diaphragm quality. Data accumulated 
in a similar manner are used by I-S to 
determine the proper heat-treatment 
giving minimum drift or hysteresis, 
and maximum elastic limit. This is 
the Micro-Processing approach which 
makes it possible to get the maximum 
available benefit from Be Cu and at 
the same time eliminate the cost of 
labor put on sections that will not give 
acceptable performance. 


LITERATURE 


Reprints of the article which appeared 
in the December 6 Iron Age by H. G 
Williams, on “Heat Treating Beryllium 
Copper for Peak Performance,” are 
now available. 


ELECTRONIC 


MICROMETER 


DIAPHRAGM 


_ SUPPORT 


TEST LOAD... 
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MICRO-PROCESSING PROVES SOLUTION FOR RADAR PARTS 


Mechanical Difficulties Threatened 
Far-Reaching Electronic Developments 


Because of the peculiarities of high 
frequency current flow, radar design- 
ers were hard-put to find a mechanical 
means for achieving the current carry- 
ing properties required in certain con- 
tact springs. Beryllium copper was 
recognized as the most suitable mate- 
rial electrically, but repeated attempts 
to use it failed. 

Early in the development of new 
equipment for the Navy, one of the 
leading radar laboratories called on 
I-S engineers to collaborate in the de- 
velopment and design of a group of 
parts including tube and sliding con- 
tacts, gaskets and flexible connectors 
(some of which are illustrated). Each 
part was designed by Instrument Spe- 
cialties to obtain full advantage of Be 
Cu™p and, at the same time, be practi- 
cal to produce with inexpensive tooling. 


APPLIANCE MAKER IMPROVES 
PRODUCT AT NO EXTRA COST 


The flat spring, 

shown here, was 

used in the speed 

control unit of a 

newly designed 

kitchen mixer, at 

a cost lower than 

otherwise obtain- 

able. Require- 

ment: a spring 

free from drift or set, long service life, 

and low assembly cost. To protect the 

manufacturer’s past record for quality 

it was necessary that this piece give 

accurate, maintenance-free perform- 
ance over a long period. 

Here is a practical application of the 
low-drift quality of Be Cu as made 
possible by Micro-Pro¢essing, which de- 
velops to a maximum the most impor- 
tant property or properties necessary 
to each application, by heat treat- 
ing properly selected material at the 
one best combination of time and 
temperature. 


The extremely close tolerances, and 
exacting physical and electrical prop- 
erties are lost to the eye, but failure 
on any count would cause the complete 
unit to be ineffective or inoperative. 
Positive, drift-free contact pressures 
were essential in circular parts; space 
limitations demanded high working 
stresses; because of the “skin effect” 
high conductivity was essential. 

I-S Micro-Processing was the an- 
swer. Every requirement was met and 
this new radar program proceeded at 
a time when progress seemed impos- 
sible. This is another example where 
micro-processing by I-S produced uni- 
formly superior parts at lower piece 
price with appréciable savings in as- 
sembly and replacement costs. 


SPRING INDEX NO PROBLEM 


Springs with a large index, like those 
illustrated below, have always pre- 
sented an extremely difficult problem. 
Ordinary coiling machines have defi- 
nite limitations where index ratios 
greater than 10 or 12 are encountered. 
Variations in coil diameter, number of 
coils, and free length increase as the 
ratio increases. 

The I-S method of coiling wire on 
mandrels and heat-treat forming pro- 
duces springs that are concentric, uni- 
form, free from set, with tolerances as 
close as + .002 inch in production quan- 
tities, regardless of index. 

_ The springs shown below were de- 
signed for an oxygen breather valve 
and were produced by micro-processing 

to the following 
specifications: 
Outside diameter 
.495 + .005 
Wire diameter .0142 
Free length 
552 + .015 
Load at .296 length. 
4.82 grams 
Tolerance on load 
3.5% 

The significant fact discovered by 
many users is that great savings may 
be realized in addition to the many ad- 
vantages of Be Cu™?. 
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“IF WE COULD ONLY 
GET PRICE RELIEF...” 


“DELIVERY LAST 
QUARTER OF 


ARE a OF LISTENING TO THE TaN 
Feat Que MOTORS 
YOU CAN ET gw! 


This is NOT an ad to tease your appetite for something you can’t get. 


This IS to inform you that the Torque Motor order you place today can 
be delivered within 6 weeks or less. 


Welco has never aspired to the title of Our one track mind forms an express- 
“Largest Manufacturer of a Complete way for special motors to your door. 
Line of Motors”. The mass market for 
standard motors is not ours. Instead 
we have a 37-year-old organization of 
specialists in the development and 
building of Torque Motors for specific we need to know about your powering 
powering problems. problems. 


THE B. A. WESCHE ELECTRIC COMPANY 


1626-10 Vine Street Cincinnati 10, Ohio 


Write today for catalog and our Welco 
19-point check list that will give us all 
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— here’s how to make ’em better! 


NICKEL Alt, ALLOYS 


fight HEAT, STRESS, CORROSION, FATIGUE, WEAR 


These are the INCO Nickel Alloys ... MONEL*—"K” 


MONEL*—"KR” MONEL*—“R” MONEL*—"S” MONEL* 


— INCONEL* — NICKEL—“L” NICKEL* —“Z” NICKEL* 
*Reg. U. 8. Pat. Off 


It’s hard for us to think of a single electrical appliance that can’t 


be made a better product through use of one or more of the Inco 


Nickel Alloys. 


They’re strong. They’re rustless. They’re corrosion resisting. They 


stand high temperatures, fatigue, hard wear. 


More and more electrical manufacturers are using them to pre- 


‘vent troublesome, premature failure of vital parts... failures that 


could cause customer complaints and dealer dissatisfaction. 


If you need special mechanical, electrical or thermal properties, 
let’s hear from you. We'll show you how to use the Inco Nickel 
Alloys to build-in EXTRA performance. We’ll show you, too, that 
for many uses there’s no added cost when you switch to these longer- 
lasting alloys. That’s because most applications can be easily fab- 


ricated out of economical wire and strip. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N. Y. 
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Why High Safly Fadler’ Insulation 


greater motor STAMINA 


In step with modern design and 
manufacturing practice is the in- 
creasing use of Fiberglas High- 
Safety-Factor Insulation Material. 
There is a Fiberglas Electrical 
Insulation Material for virtually 
every insulation need. 

Fiberglas provides a thin, strong, 
flexible, inorganic base for insulat- 
ing impregnants. This better in- 
sulation material has a unique 
combination of desirable mechan- 
ical and electrical characteristics 
found in no other single material. 
It helps provide greater protection 
against the enemies of insulation— 
excessive moisture, oil, heat, over- 
load, most corrosive acids and 
vapors and human carelessness— 
the causes of most motor burnouts 
and failures. 


Because Fiberglas Insulation 
helps give motors greater stamina, 
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engineers and maintenance men, 
in every industry, are specifying 
and standardizing on Fiberglas 
Electrical Insulation —realizing 
that even one motor failure can 
cause time and dollar losses far 
gredter than the slightly higher 
initial cost of equipment insulated 
with Fiberglas. 
Fiberglas is the trade name for these 


electrical insulation materials and 
many other producis* made from 


fine, strong, pliable, moisture and 

heat-resistant, ageless glass fibers. 

Write for catalog EL 44-7, con- 
taining complete information 
about the unique combination of 
characteristics which make Fiber- 
glas a better electrical insulation 
material. Owens-Corning Fiberglas 
Corporation, Department 866, 
Toledo 1, Ohio. Branches in prin- 
cipal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario 


OWENS-CORNING 


*OTHER FIBERGLAS PRODUCTS: Thermal Insulations ¢ ‘'Dust-Stop” 
Air-Filters ¢ Fiberglas Yarns and Cloths ¢ Fiberglas Mats 





WESTON 
MODEL 686 


X 
a 


age 


A Ucdé MUTUAL CONDUCTANCE 


ELECTRONIC TUBE ANALYZER 


SPECIFICATIONS 
0 to.3000/6000/15000 Micromhos 
Filament Potentials ........ 1.0 to 117 Volts AC 
Plate Potentials 0 to 150, 0 to 300 Volts DC 
Screen Potentials 0 to 150, 0 to 300 Volts DC 


Suppressor, etc. Potentials. . .0 to 150, 0 to 300 Volts DC 
Control Grid: Potentials 0 to 10, 0 to 50 Volts DC ‘ 
Plate Current 0 to 5/10/50/100 Ma. DC 
0 to 5/10/50/100 Ma. DC 
Suppressor Current 0 to 5/10/50/100 Ma. DC 
Cathode Current 0 to 5/10/50/100 Ma. DC 
15-0-15 and 1500-0-1500 Microamperes DC tM“ 
Signal Voltage ...........- 0.2/0.5/1 Volt AC ZAY 
Self Bias 50/100/150/200 ohm bypassed by 1000 mfd 


Extremely flexible, with virtually no obsolescence factor, Model 686 is essential 
for laboratory and production analysis, as well as for educational use. Full 
details from your nearest WESTON representative, or direct. Weston Electrical 
Instrument Corporation, 582 Frelinghuysen Avenue, Newark 5, New Jersey. 


ALBANY + ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO © CINCINNATI © CLEVELAND © DALLAS © DENVER © DETROIT © JACKSONVILLE © KNOXVILLE + LOS ANGELES ¢ MERIDEN + MINNEAPOLIS + NEWARK 
WEW ORLEANS © NEW YORK © PHILADELPHIA + PHOENIX © PITTSBURGH © ROCHESTER © SAN FRANCISCO © SEATTLE © ST. LOUIS © SYRACUSE © IN CANADA, NORTHERN ELECTRIC CO., LTD.. POWERLITE DEVICES, LTD. 
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@ Handling is a cost item to reckon with 
wherever you find it. 


Here is one of the ways Gisholt is solv- 
ing this problem in the Dynetric Bal- 
ancing of many parts—as well as in the 


balancing of complete assemblies. 
Th + N T ci This Gisholt 3S Dynetric Machine is 
iS ew ren built complete with drilling equipment 
ok as an integral part of the machine, for 
e making necessary corrections in both 
i n flywheel and crankshaft. The job illus- 
trated, an assembly of two-throw crank- 
34 L shaft and flywheel, is heavy and awkward 
to handle. By making it possible to meas- 


ure unbalance, to correct it, and to check 
) accuracy with a single loading of these 
100 , parts on the machine, two-thirds of the 
former handling time is saved. Two load- 
ings and unloadings are eliminated. The 

saving in time and cost is obvious. 


Here, perhaps, is an idea that can be 
applied to your balancing problems.Why 
not find out, and take advantage of the 
cost reductions as soon as possible? 
Write us for complete information. 
*Developed jointly with the Westinghouse Electric Corp. 


GISHOLT MACHINE 
COMPANY 


1119 E. Washington Ave., Madison 3, Wis. 


EL eH Lk 


Look Ahead... 
Keep Ahead... 
with Gisholt 





Materials and components specified 
for the Conlon Ironer include: 


ALLOYS 

ALUMINUM 

ASBESTOS 

BEARINGS & BUSHINGS 
BOLTS. NUTS & WASHERS 
BRASS, COPPER & BRONZE 
CAMS 

CASTINGS 

CERAMICS 

CLUTCHES 

CONDUIT & FITTINGS 
CONTACTS 

CORDS 

COUPLINGS 

DIALS 

DIE CASTINGS 

ORIVES 

FASTENINGS 

FELT 

FIBRE 

FINISHES 

GASKETS 

GEARS & PINIONS 
GROMMETS 

HEATING UNITS 
INSULATION MATERIALS 
INSULATORS 

LAMINATED METALS 
LAMPS & PILOT LIGHTS 
LOCK WASHERS & LOCK NUTS 
MICA 

MOTORS 

NAME PLATES & DECALS 
OIL SEALS 

PLASTICS 

PLUGS & CONNECTORS 
PORCELAIN ENAMEL 
POWDERED METALS 
PRE-FINISHED METALS 
RESISTANCE WIRE 
RUBBER & SYNTHETICS 
SCREW MACHINE PRODUCTS 
SPRINGS 

STAINLESS STEEL 
STAMPINGS 

STEEL ‘SHEETS PLATES & STRIP 
SWITCHES 

TERMINALS 

TEXTILES 
THERMOSTATIC METAL 
THERMOSTATS 

TUBING FLEXIBLE @ RIGID 
WIRE & WIRE HARNESS 
ZINC 


Courtesy of Conlon Corporation 


An electrical product 
is an engineered product! 


a this Conlon Ironer for example. It is made of metals and 
materials—as are all electrically operated machines, appliances 

and equipment. 
But the “guts” of its design, the things that make it function, are 
the electrical elements and their related mechanical components. 
It follows that the engineers who build such products must have 
a thorough understanding of power and its application, control and 
its specification, heat, light, insulation, resistance, etc. They must 
be grounded in engineering fundamentals, must be informed on 
the latest manufacturing techniques and on the properties and uses 
of materials, metals, electrical and mechanical parts, equip- 

ment and finishes. 
ELECTRICAL MANUFACTURING provides this technical 
knowledge for the thousands of engineers engaged in the 
development of all types of electrically operated products 
—from shavers and food mixers to elevators and milling 
machines. 


ELECTRICAL MANUFACTURING delves deeply into 
all those special factors which influence the design of 
today’s electrically operated products. Its editorial 
pages go to the very core of the readers’ interests. Its 
advertising pages resolve that interest into action! 


ELECTRICAL MANUFACTURING 


THE GAGE PUBLISHING COMPANY, 1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y. 


PUBLISHERS TO INDUSTRY SINCE 1892 
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FOR FASTER, MORE ECONOMICAL SOLDERING! 


THE SOLDERING Too. witn CGfesdomatec Feed 


CONSIDER THESE BIG FEATURES 


Micrometer Control of Amount of 
Solder Ejected 


Anti-fatigue Balance—Light Weight 


At a touch of the trigger, stainless steel knives eject a measured 
amount of solder. A loading chamber in the handle provides 
housing for a 4-ounce reel of solder. For continuous, all-day pro- 


duction, solder may be fed through the EJECT-O-MATIC from Automatic Solder Retracting Feature— 
Prevents Melting of Excess Solder 
large reels mounted on, or under, the bench. A special eyelet Cooling Vanes Dissipate Excess Heat 


hole is provided for this purpose in the cover of the loading Drop-forged, Non-corrosive Tip 
chamber « EJECT-O-MATIC Automatic Feed, with core solder, One-hand Operation—Speeds Production 


Easy Cleaning—Tip Never Needs Filing 
or Wiping 


Safety, Utility Base 


eliminates fussing with fluxes — makes soldering a one-hand 


operation — speeds production — assures neat, uniform joints. 


Model 19-S (illustrated) with base—retails at $18.95 


Individually packed. Shipping wt. per 
carton of 12 units, approx. 42 lbs. 


Send for literature 


MULTI-PRODUCTS TOOL COMPANY, 123 SUSSEX AVENUE, NEWARK 4, NEW JERSEY 
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® Manufacturers of machines and equipment may rely on ATC to 


produce the exact Time Switch needed for providing automatic 


When the designers of a well-known de- 

ae ‘ ase . ao , a ya process SORES Oe Sennen 

@ eir equipment so ata en- 

control of critical operations. Timing cycles, size limits, switch pong: » ference nad lpn lin sar 
run ee Mobeni — 3 menees foe 

. ‘ . ‘ : ofe supplie ousands o e special Time 
ing action, contact rating, mounting methods, adjustability and Switches, as shown. Requirements met 
were: compactness, low-cost and suit- 

ability for simple installation unenclosed. 


other desired features may be specified .. . for supply in large This special-built Time Switch meets the 


design requirements of a leading manu- 
facturer of electronic heating machines. A 


quantities... at low cost... without critical sacrifice of superior Siuatia siateneiy ehh akesen oe one 
trol circuits—one circuit after 1% minutes, 
a second circuit after 5 minutes—and then 


quality long-noted in ATC’s Standard Line Timers and Complete allows for a 2-second time delay before 


resetting. 


Ti c tr 1s t A manufacturer = eee recharging 
equipment wanted this compact Time 
ime Vontro ys ems. Switch for mounting in a table-top con- 
trol board. Adjustability of On-time for 
one circuit is easily selected by turning a 
J knob over a 0-60 min. dial, graduated in 1 
EQUEST BULLETIN T-55 ee. Tee Vanaeenen 
- as the pointer is set and released; the 
> > > » > > > > > R @ naleter le routed back to 0 by an accurate 
synchronous motor—always indicating 
progress in the time cycle. 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. & GERMANTOWN AVE. ¢@ PHILADELPHIA 44, PA. 
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Made to your precise speci- 
fication in Sleeve Bearings, 
fabricated into washers, 
thrust plates and sold in 
coil form. 












... Write TODAY for this 
new literature on Johnson 
BRONZE-ON-STEEL. 
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BEARING QUALITIES 
of 


The STRENGTH of 








JOHNSON 


SETS TS ITI 
570 S. MILL STREET 





PATENTED 






Here is a new and unusual Sleeve Bearing ma- 
terial that combines the excellent bearing char- 
acteristics of a high grade bronze alloy with the 
strength of steel. It enables manufacturers to 
increase speeds and loads . . . to give longer 
bearing life with smooth operation . . . plus 
greater resistance to shock and to wear. Pre- 
Cast Bearing BRONZE-ON-STEEL produces a 
thin wall, laminated type of bearing. The fabri- 
cating process, essentially a series of stamping 
and forming operation, provides accuracy and 
precision. It is low in cost, particularly in long 
production runs. 


In addition to its wide use as Sleeve Bearings, 
Pre-Cast BRONZE-ON-STEEL serves many other 
important applications in industry. Many con- 
cerns use it for stampings, washers, guide strips 
and other flat pieces. For such purposes we can 
supply it in coils with a maximum width of 5-1/2” 
and a range of thickness from 1/32" to 3/32”. 


Excellent delivery is now possible on both 
finished bearings, parts or coils. Why not in- 
vestigate the possibilities of using BRONZE-ON- 
STEEL in your product? A Johnson Engineer will 
be glad to show you how and to explain its 
many advantages. There is a Johnson Bronze 
man as near as your phone. Why not call him 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 


Mie 





PRT 
(AN3155) 
CONTACT YOUR IRC REPRESENTATIVE 
FOR COMPLETE DETAILS 


RHEOSTATS 


. . « Increased Quantities Now 
Available on Short Delivery Cycle! 


TYPE PR-25—25-watt rating. Temperature rise, 140°C. Standard resistance 
values, 1 ohm to 5,000 ohms. Diameter, 1744". Depth behind panel, 4". 


TYPE PR-50—50-watt rating. Temperature rise, 170°C. Standard resistance 
values, 0.5 ohm to 10,000 ohms. Diameter, 2%@". Depth behind panel, 1%”. 


TYPE PRT-25—(AN3155-25). 25-watt rating. Fulfills AN3155_ specifica- 
tions. Totally enclosed. Heat-radiating black finish. Rear terminals. 
Standard values, 10 ohms to 200 ohms. To 5,000 ohms on special order. 
Temp. rise, 140°C. 


TYPE PRT-50—(AN3155-50). 50-watt rating. Same construction as PRT-25, 
to AN3155 specifications. Standard values, 5 ohms to 200 ohms. To 10,000 


ohms on special order. Temp. rise, 170°C. 
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INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Canadian Licensee: International Resistance Co., Ltd.. Toronto 
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TAVLOR* MILWAUKEE 


CUSTOM MOLDERS OF |Baleeeciy| PLASTIC AND RUBBER PARTS 
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eet 22... 
A Quality-Built 
Good products perform better y , 
when powered with... Tkitiae 


SPEED fypica 
K-C MOTORS «eat only $50 complete 
(less in quantities of two or more) 


@ IMPROVES quantity and quality of 
machine output. 


@ DETECTS machine troubles before 
costly repairs become necessary. 


@ REDUCES spoilage of materials in 
process. 


This sturdy instrument gives accurate 
speed indications between 100 and 5000 
rpm.— special scales available for other 


Y Ngee designing engineer who has actually seen K-C indications. Get all the facts — write for 
f 3 Bulletin 406 today! 

Motors in process of manufacture and the meticu- 

lous care given to every detail of production is in position 


to visualize what is meant by “K-C’” in-built quality. 


K-C Motor-equipped appliances, tools and machines of all 
kinds can be depended on to operate in long, hard, con- 
tinuous service with a minimum of attention and at low 
power cost because better performance has been built into 


RELIANCE ELECTRIC & ne COMPANY 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 


the motor itself. Good Products deserve K-C Motors. 
RTPA Ted LM LEE 
pM TE ne | 





The K-C line includes fractional 
horsepower motors and a few sizes 
of integral horsepower motors. 


e 


ae) vee AM Ue 
FROM | TO 120 SECONDS 


_ Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 
3. Hermetically sealed — not affected by 


altitude, moisture or other climate changes 
. Explosion-proof. 


4, Octal radio base permits 
easy replacement. 
5. Compact, light, rugged, 


KINGSTON-CONLEY = | iesctie: 
ELECTRIC COMPANY = | Seip rr So 


Division of THE HOOVER COMPANY E witar's YOUR PROBLEM? 
Special Problem 


86 BROOK AVE., NORTH PLAINFIELD Pe aeemeringss Descriptive 


New Jersey | MY TT IMO) 


561 BROADWAY 
NEW YORK 12, N. Y 
Conada: Atias Radio Corp ST. 

560 King St. W., Toront 


ELECTRICAL MANUFACTURING 





15,996 
GRINDERS 


GOVERNMENT-OWNED SURPLUS PRODUCTION EQUIPMENT 


M. Horizontal Spindle Surface 
Grinder. Here is a modern rotary 
table type machine which can be 
obtained in Chicago, Cleveland, 
Detroit and St. Louis in sizes rang- 
ing from 12" to 30" table diam- 


eters. 


H. Internal Cylindrical, 
Hydraulic Feed. These 
modern production ma- 
chines are available in 
quantity in Cleveland and 
Detroit and in smaller 
amounts in other W.A.A. 
offices. These are precision 
tools with many applica- 
tions to post-war produc- 
tion needs. 


Ea eee ee ee eee eee ee ee ee 


CHECK AND MAIL TODAY! 


To War Assets Administration*: 
Without obligation, please send me detailed specifications and price data 
on the following checked items: 

Y 

Z 

AA 

BB 

cc 

DD 


Grinder check list 
Key letters correspond to items shown in list at right. Simply check the . 
key letter of the items in which you are interested. 


*For W.A.A, address see 4th page of this advertisement. 
OS A | | 


External Cylindrical, Plain. 1730 
of these machines with swings from 
under 6" to 20" are warehoused in 
the Boston, Chicago, Cleveland, 
Detroit, Philadelphia, 
St. Lovis and New 

York areas. 


Take your pick of these modern, high-speed tools left over from 
war. Here by the hundreds are the grinders you need to complete 
reconversion or finish tooling up for new post-war products. These 
machines are ready to go to work for you at once. To secure 
specifications, price and shipping information, simply check the cou- 


pon below. Or, if you wish to see the equipment call your nearest 
W. A. A. office to help you make the necessary arrangements. 


N<x<S<cCcHa"7O VO ZF FK KR & HK$ TAAmonFyD 


SPECIAL GRINDER BUYS! 


External Cylindrical—Plain 

External Cylindrical—Universal 
Centerless—Internal and External 
Cam 

Crank Pin 

Valve 

Internal Cylindrical—Mech. Feed 
Internal Cylindrical—Hydraulic Feed 
Internal Cylindrical 


Internal Cylindrical— Auto Siz. 
Comb. Hole & Face 


Internal Cylindrical— Auto Siz. 
Planetary Type 


Internal Cylindrical—Auto Siz. 
Centerless 


Surface—Horiz. Spindle 
Rotary Table 


Surface—Vertical Single Spindle 
Rotary Table 


Surface—Reciprocating Horiz. 
Spindle—Hand Feed 


Surface—Reciprocating Horiz. 
Spindle—Power Feed 


Thread—External only 
Thread—External & Internal 
Tool & Cutters 

Drill 

Single Point Tool 
Bench—Double End 
Bench—Single End 
Floor—Double End—Dry 
Floor Comb.—Wet & Dry 
Snag—Swing Frame 


AA| comb. Grinder & Buffer 
BB | Race Radius—External 
cc Race Radius—Internal 
DD Contour Profile 


SIZE OR CAPACITY 


Up to 20" swing 
Up to 16" swing 


Alf sizes 


All sizes 


Up to 42" swing 
Under 12" swing 


16" swing and over 


Under 16" Diam. 


Up to 28" Diam. 


All size table diam. 


12" to 48" Table diam. 


12" length work cap. 
and over 


Under 18" to 120" 
length work cap. 


All sizes 


8" Cap. and over 


All sizes 
A’l sizes 
All sizes 
All sizes 














Up to 8" Wheel Diam. 
Up to 24" Wheel Diam. 
10" to 16" Wheel Diam. 













































All items shown on these pages are offered subject fo prior sale. This surplus property has pre- 
viously been advertised and offered to prior claimants including Veterans of World War II. 


g cov 
pdministratier \ 


\ To Wor _ meet wnkrmonOn © numbers ee eee ee 
other PO” 5 simply v** FE ete een 
nr ate ee 
oe 9 ee aneee” 9 unite ee 
. dee. a SE eee ae este 
\ RT scene Dew |: Sete 
1 aero gaat a ateeerney 
aes srate- °° 
re ey ie Os Ms) Loree a tiseme _ 
\ pa ages a eo Ath poo? oo a ns = 2 
geen 2 rs a, address? , ~~ 
City-°°° *for W - -- -—- . 
\ en ee - 6. and 7. Box Column, 
Be ee Single Spindle Drill. 474 


machines of this type with 
capacity up to 1" and swings 
up to 24" are in warehouses 
in Cleveland, Chicago, 
Detroit, New York, Philadel- 


phia and St. Louis. 
25. Automatic Screw 


Machine-Bar. This single 
spindle, indexing turret 
tool is typical of the 1975 
such tools available now in 
Detroit, Cleveland, Nash- 


ville, and Philadelphia. SD, Vortionl Universer 


Miller. In Boston, Chicago, 
Cleveland, Detroit and New 
York areas there are 847 
of these machines in all sizes 
and types ready for imme- 
diate application. 





2. Vertical Boring and 15. Sensitive Floor & 
Turning Mill. These huge, Pedestal Drills — Box 
heavy duty machines may Column. There are 3142 
be obtained in sizes from of these drills Y2" capacity 
36" to 120". They are avail- and| over, 12" swing and 
able in all sizes in Detroit over, located in Detroit, 
and in most sizes in several Boston, San Antonio, 
other W. A. A. offices such Denver, St. Louis, Spokane, 
as Chicago, Cleveland and Cleveland, Chicago and 


Philadelphia. ~ New York. 









Veterans of World War ll—To help you in purchasing surplus property, Veterans’ 
units have been established in each War Assets Administration Regional Office. 


sh 


GOVERNMENT-OWNED SURPLUS MACHINE TOOLS 
No need to wait for modern production equipment! The tools that won the war 
can win extra profits for you... and do it now! Just look at the hundreds of ma- 
chine tools shown in this advertisement—all ready for immediate shipment any- 
where. For detailed specifications, prices, shipping procedures and location of 
the equipment simply fill in and mail the coupon at left to your nearest W. A. A. 
office. Or, if you prefer, call and make arrangements to visit the plants and 
warehouses where the equipment in which you are interested is stored. 
CHECK LIST OF SPECIAL MACHINE TOOL BUYS! 


Here are a few of the many hundreds of machine tools available through 
War Assets Administration. 


g| Horizontal 


Vertical 


Vertical 


Horiz. bridge— 


single spindle 


single spindle 


Sensitive Floor & 
Pedestal Box col. 


Sensitive Floor & 
Pedestal Round col. 


Sensitive Floor & 
Pedestal Upright Type 
—Box Col. 


SIZE OR 
CAPACITY 


Under 3" to 6" 


Under 36" te 120" 
Swing 


Under 8" to 14" 


Under 8" to 14" 
Under Y2" Cap. \ 
Up to 22" Swing 
Ya"to 1" Cap. ) 
16" to 24" Swing! 
Under ¥2" Cap. 
Up to 22" Swing 
Ya" to 1" Cap. } 
16" to 24" Swing 
Under Yo" Cap. } 
12" to 22" Swing 
Ya" to 1" Cap. 
16" to Over 24" 
Swing 
1" Cap. and over | 
24" Swing & over) 
Under Ya" Cap. \ 
12" to 22" Swing 


Under 16" to 24" 


Ya" to 1" Cap. 
Swing 


Up to 28" Swing 


MACHINE 


Miller 


Engravers 


Honers 


Lapping 

Polishers & Buffers 
Lathes 

Saws 

Lathes 

Abrasive Machine 
Abrasive Cut-Off 


TYPE 


Horiz.—Plain— 
Hand Feed 


Horiz.—Plain— 
Knee Type 

Vertical—Universal 

Automatic 

Bed Type—Plain— 
Horiz. Spindle 


Vertical Spindie—Std. 


Vertical Fixed Bed 


Profiler (1 & 2 Spindle) 


Thread—Universal— 
Not Automatic 

Thread—Universal— 
Auto. 

Thread—Auto.— 
Chucking 


Planetary 


Spline 
Pantagraph— 

2 Dimensions 
Internal—Horizontal 
Internal—Vertical 
Flatsurface only 
Floor Type 

Speed Type 

Circular Cut-Off 
Cut-Off 

Belt Drum & Disc 


SIZE OR 
CAPACITY 


10" and Over 
Table travel 


All sizes 
All sizes 
All sizes 


All sizes 
All sizes 


12" and over 
Work Diem. 


Up to 20" Cap. 


6" to Over 10" 
Work Diam. 


Under 6" Bore 


24" Diam. Lap Plate 








Sensitive Floor & Tapping 
Pedestal Upright Type 
—Round Col. Die _ 
Heavy Mfg. Type 

Spec. Kingsbury . 

Way & Vertical — 
Heavy Duty Mfg. & 

Production (Not Shaver 

automatic) Up te 20" Swing Reamer 

Single Spindle—Horiz. Drawing Machine 
Platten Type Machinery & Equipment 
Single Spindle—Horiz. Allied to Primary Metal tricking All sizes 
Turret Type Forming Mach. & Equip. 

Multi Spindle—Horiz. Straight Side Presses 
(4-5-6 & 8 spindle) 
Multi Spindle—Vertical 
(6 and 8 spindle) 


Vertical—1 & 2 Spindle 
Horizontal—1 Spindle 
Bolt Rotary—1 Spindle 
Double Erd—Horizontal 


Up to 28" Swing 
Up to 32" Swing 


(Not Gear) 
(Not Rifle) 
100,000# and over 


Vertical—Single action |5 to 100 Tons 
Vertical—Double action |5 to 100 Tons 
Flame Cutting Machine 

Hardness Tester 





Chucking Machine 


















aamcaapiinl Co 


nal and Internal. Two 
hundred and eighty of 
these modern machines i a if T 7 | ts 
are available for imme- 
diate delivery in Boston, 
Chicago, Detroit and an rel 


New York. Sizes above 
25" are to be found in 


Det ny BOER 
TOOLS 
























A. Gear Hobber, Hori- 
zontal. These machines, GOVERNMENT-OWNED SURPLUS PRODUCTION EQUIPMENT 
available in Chicago, 
Houston, Detroit and New 
York, may be obtained in held up and profits lost for lack of essential parts— 
sizes up to 16" capacity for 
spur and helical gears and 
pinions and straight splines. 2353 highly productive gear cutting and finishing 


All over America urgently needed production is being 
many of them gears. In the W. A. A. warehouses, are 


machines of standard make—ready to go to work 
immediately to produce needed parts. To see them 
SPECIAL BUYS! you need only to contact your nearest W. A. A. Re- 


| Guana gional Office below—or watch your newspapers for 
KEY MACHINE SIZE OR =| AVAILABLE 


CAPACITY ni special sale announcements in your locality. 
Horizonta! 4" to 16" en: 321 
= ee ee eee eee 
Vertical—Universal Under 16" Diam. 89 r 
‘ FREE INFORMATION: 
External & Internal Up to 40" Diam. 280 
To War Assets Administration: 
Spur—External only i Please send me specifications and price information on the items checked 
below: 
Pr Aen Ee. Bonn. pte 20" Stem. i A Ee { Key Check List: These Key letters 
i B F J correspond to the items listed in 
Spur & Helical—Ext. only the table at the left. Simply check 
‘ Cc G K the key letter for the data you 
Bevel Type not incl. i D ad L want. 
Piainer Type Str. Bevel f 
Gear Tooth Finisher | Generating Type Grinding | eee eth ween es wn be a Telephone No... ......4008 
Formed Wheel Type PD 6 ccGA KM DELERS EOE N Ow OS Ka OWS 0440S RRA ee UR oases 
i 
- ev } Ata od ES 52 i ooo 0 ee See En ha has meats 
Comb. External & Internal 
{ OG 6 <0)e kG eh 68S BS 0s aie crore State 


L Gear Tooth Shaver | Rotary Type 





San ess ame en an hah el ‘Sage ‘Sala amelie tages ae 


War Assets ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta - Birmingham - Boston - Charlotte - Chicago - Cleveland - Dallas - Denver - Detroit - Helena - Houston - Jacksonville 
Kansas City,Mo. - LittleRock - Los Angeles - Louisville - Minneapolis - Nashville + New Orleans -: New York + Oklahoma City 
Omaha - Philadelphia - Portland, Ore. - Richmond - St.Louis + Salt Lake City - San Antonio + San Francisco - Seattle - Spokane - Cincinnati 
Fort Worth (Telephone 3-5381) 





on combined SOLID 
and STRANDED wire 


on IRREGULAR 
. SHAPED Conductors 


The ¢ 
Solistrand for 


. tion 
| informe 
amples on 


ee " 
a at i” 


: -. d ful 
or 
on combined 
IRREGULAR SHAPED 
CONDUCTORS and 
STRANDED WIRE 


AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET. HARRISBURG, PA. 
DAVID C. ORROCK, 1405 Bishop St., Montreal, in 
In Canada: F, N. ADAMS, 400 Broa ees West, Mca inl Bc. 
F. MANLEY CO., 82 Adelaide Street E., Toronto, Ont. 
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COIN S®400n 


YY TWA moni d ANY size 
A at 


ANY crave 


% Choose wisely when you select coils and trans- 
formers and your product will be more efficient, 
less costly, more saleable. Write to Gramer—ar- There is a BBB Brush for every electrical ap- 


range for a production sample. Get prompt quota- plication . . . from toy trains to diesel-electric 
; a : : : locomotives . . . for vacuum cleaners or giant 
tions and quantities shipped in accordance with generators. Every brush is correctly engi- 
present-day delivery schedules. | neered and precision manufactured to best 

| do the job for which it is specifically recom- 
mended. Each benefits from BBB’s 56 years 
of manufacturing experience. 





You'll find BBB a source of supply which is 
both dependable and, to all practical purposes, 
unlimited in scope. Your correspondence is 
invited. 


= | : ' ! 
, 
W., 
eet nds for Qua 


TRANSFORMER 


worn PAPER TUBES 


for Coil Cores 


Square @ Rectangular @ Hexagonal 
Triangular @ Round @ _ Half-Round 


FULLY ENCLOSED | BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero Ill. 


LAYER WOUND : : 
COIL COIL Send for Arbor List of over 1000 sizes 


JUST OFF THE PRESS! PARAMOUNT PAPER TUBE CO. 


Write for NEW CIRCULAR on 805 Glasgow Ave., Fort Weyne 4, Indiana 


an S 
COILS and TRANSFORMER KESTER FLUXES 


GRACOIL = HIGHEST QUALITY 





FOR 47 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 


THE GRAMER COMPANY BB ja fully, without obligation. 
Clectrical Coils and Jransformers KESTER SOLDER COMPANY 


2734 WN. PULASKI RD., CHICAGO 39, ILL. U.S.A. 4209 Wrightwood Avenue, Chicago 33, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 


“One Good Turn-or a Million” 


ELECTRICAL MANUFACTURING 








REMLER APPOINTED 
Agent for 


WAR ASSETS 
ADMINISTRATION 


(Under Contract No. 59A-3-48) 


... to handle and sell a 
wide variety of 


ELECTRONIC EQUIPMENT 


released for civilian use 


Write for Bulletin Z-1A 


REMLER COMPANY, LTD. 
2103 Bryant St. 
San Francisco 10, Calif. 


RE MLE R since 1918 


Radio + Communications * Electronics 





rhe C. 0. JELLIFF 
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84 Purchase St., 


et Ry te7 
Wn: 


yA 
CABLE ond TUBING 










































Development of for- 







mulations rigidly tested 
to meet exact specifica- 
tions has made Surprenant 
a leader and authority in 


the field of plastics insulated, 





high frequency, low loss co- 


axial cable and tubing. A diver- 






sity of facilities, wide range re- 






search and engineering service, 






unexcelled laboratory equipment, 






and a.wealth of experience 






enable us to match in every 






detail the requirements you 






name. We would appreciate 






the opportunity to furnish 






complete technical data. 








ELECTRICAL INSULATION CO. 









Boston 10, Mass. 
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Model H1 is a double pole, single throw control 
using Robertshaw’s exclusive ‘‘Over-center’’ snap 
action mechanism, combined with an auxiliary sin- 
gle pole, single throw switch. In the event of over- 
heating beyond the predetermined safety point 
through any cause, the switch will automatically 
cut off all current and lock in an open position until 
contacts are resumed by pushing in on manually 
operated re-set button. 

This Robertshaw Electric Thermostat is a sturdy 
precision instrument. Being very accurate and de- 
pendable, it is widely used on sterilizers, auto- 
claves, incubators, coffee urns, steam tables, deep- 
fat fryers, etc. It is highly suitable for use with 
contactors and solenoid valves for air, gas, steam 
or water. 






















H-2 limiting switch without 
temperature controlling fea- 
ture of H-1 shown to left. 


H-1 Electric Thermostat 
combined with manual 
re-set limiting switch. 






Write for full information on these and other 
Robertshaw thermostats for pressure control, oven 
control, automatic “High-low” switch on parallel 
hook-up, cooking, heating and water heating appli- 
cations, as well as dual control for low water cut-off 
and vapor control of temperature. 

















GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
& universan MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 


generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 


ELECTRIC SPECIALTY co. 


212 SOUTH STREET, STAMFORD, CONN. 















+ 


Better Cord Sets 
for Dy, 
Better Appliances 





We are shipping more and more &% 
CORWICO products now... 
and hope that we shall 


N 
hs 








soon be able to report wf "s 


‘normal conditions & 


cornish 


WIRE COMPANY, wc. é 
15 Park Row, New York 7, New York Ee 
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453 So. Spring 2. 
land 12, Cal. Los Angeles 13, C 
Tel. Glencourt 5838 Tel. MUtual sone 












1629 ome Br Ave. 


Bocca 


TERMINALS ===> 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 







ACCURACY “@ PRECISION # REASONABLE CHARGES 


HTVAVVUATARHVOO STEHT AAA AHN 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
@ 


QD 


17 Virginia Avenue, Providence 5, R. I. 


s 
=3 
a 
: 
| 








“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool ~ accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 19 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO., 1”72,fcsttor Ave 
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343 i. Dearborn St. 


‘00 
Chica ed iit. 
Tel. WEbster 4936 








ae 


Long life in a 
commutator or 
ring, as well as 
long brush life, 
means lower 
maintenance 
costs. Morganite 
grades are de- 
signed to give 
long brush life 
with a minimum 
of commutator 
and ring wear. 


4 . Tr “vf 
ee . 
4 p 
ewe 4 


CARBON BRUSHES 


MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY,2, N.Y. 























 & 


oY -"\ 


ersonnel Experience 


p::: 


ersonalized Supervision 


= Performance 








LECTROHM | 
ADJUSTABLE RESISTORS 


@ Accurately spaced windings integrally for 
embedded in vitreous enamel. 
@ Dependable ratings on every individ- Varying 


ual unit. Resistances, 


Resistance wire silver soldered to lugs 2.98 
by special process for positive electri- Voltage Dividers 


cal contact. and 

a pen with one or more adjustable Experimental 
ands. 

@ Ratings from 10 watt to 200 watt. Work 


Request complete data 
on these and other Lec- 
trohm Resistor styles. 





5123 West 25th Street, Cicero 50, Illinais 
Division of The National Lock Washer Co. 


Newark, N. J. MAS5-23-46 
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ROUND - SQUARE - OVAL - RECTANGUTAR 


Precision supplies multiform coil bases to meet 
every requirement. For Better Insulation, 


PRECISION 
Paper Tubes © 


Highest quality Kraft, Fish Paper, 
Cellulose Acetate or combinations 


Any ID, any OD, any length to 


your specifications. Ask for new extended Mandrel List——1000 sizes 


Spirally wound for strength ° Space saving . Weight saving ° Samples on request. 


PRECISION PAPER TUBE COMPANY 


Also Mfrs. of Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST. CHICAGO 47, ILLINOIS 


Precision SIGNALING TRANSFORMERS 


A\ 
CENTERED - Y CENTERED 


oe JEYE 


f Torenaro e For the operation of 


A.C. annunciators, con- 
trols, horns, recorders, 
The DI-ACRO Bender relays, etc., requiring 


makes perfectly centered { { 
eyes from rod or strip stock greater low voltage 
DI-ACRO > at high hourly production power that can be sup- 
rates. Both eye and center- ; os 
plied from bell ringing 


BENDERS ing bend are formed with 


one operation. Any size transformers. Designed 


DI-ACRO Precisi be eye may be formed within ; ; 
ing i aguneeee aatiee capacity of bender and Covers removed to show for intermittent duty. 


duplicated parts. DI- ductile limits of material. wiring compartments 


ACRO Benders bend an- DI-ACRO Bender No. 1 for primary and second- 
gle, channel, rod, tubing, Forming radius 2° approx. ery circutts. 
wire, moulding, strip pacity yy” round cold rolled olan 


stock, etc. Machines are ear png yy uel. 
“ *,* » 


easily adjustable for sim- : 

ple, compound and reverse a. DONGAN ELECTRIC MFG. COMPANY 
bends of varying radii. : 2979 FRANKLIN ST. 
Send for CATALOG DETROIT 7, MICH. 


**DIE-LESS” DUPLICATING show- 

#og many kinds of ‘‘Die-less” dupli- 
cating produced with DI-ACRO 
Benders, Brakes and Shéars. 
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Typical standard Glas- 
ohms, color-coded, for 
tadio applications. 






l-watt and 2-watt per 
winding inch. “'Clinch- 
Grip’ pigtail terminals. 


In any desired length 
for use as resistor or 
low-wattage heater. 











Nothing to char or burn. 
Fit snugly for localized 
heating such as solder- 
ing iron, immersion 


% Handy glass-insulated resistors. Also 
used as miniature heating elements 
Wire winding on fibre glass core. Braided 
heater, etc. fibre-glass covering. So flexible that unit. 
ek can be bent, twisted, even knotted, with- 
Write f or out impairment. Just the thing for tight 
Literature! spots. 


Porn Cpldleu 


AT MFG. CO., Inc 


LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION 


%& For RADIO Communication Use. 


% HIGH DIELECTRIC .. . Rugged, Dense, 
Impervious to Moisture. 


% Precision Made . . . Any Size, Any Shape. 


285-7 N. 6th St., Brooklyn, N.Y 





The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 






DANTE y. arrrove® LUGS 


SOLDERLESS 
& SOLDERING 





























SQUARE OR ROUND 
END... ALL TYPES 
AND SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 
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CALL IN 


Our Representative 


There’s One Near You 


Atlanta, Ga. 
Russell Weill Distributing Co., 
228-38 Piedmont Ave., N 


Albany, N. Y. 
Charles Goodwin Stiles, 
1 Parkwood St. (McKownville) 


Boston, Mass. 


Industrial Electric Materials Co. 


204 Purchase St. 


Chicago, Ill. 
J. J. Glenn G Co., 
605 W. — Bivd. 


an 
Jacob P. Weber, 
9 So. Clinton St. 


Dallas, Texas 
Phil L. Capy 
6830 wan Dr. 


Denver, Colo. 
Urquhart Service, 
1550 Blake St. 


Detroit, Mich. 
Harry D. Chapman G Son, 
1012 Baldwin Ave. 


Los Angeles, Calif. 
E. H. Bell, Room 537, 
324 No. San Pedro St. 


and 
Electrical Specialty Co. 
418 East 3rd St. 


Louisville, Ky. 
Electric Motor Supply Co., 
773 So. Shelby St. 


Minneapolis, Minn. 
H. A. Holden, Inc. 
1208 Harmon Place 


Mount Hope, W. Va. 
E. O. Snider 


Newark, N. J. 
Robert McKeown Co., 
9 Fifth St. 


Oakland, Calif. 
Electric: Agencies, 
1630 Webster St. 


Omaha, Nebr. 
H. O. Hale, 
2916 Shirley St. 


Philadelphia, Penna. 
Electrical Maintenance Equip- 


ment Co., 
235 No. Twelfth St. 
Pittsburgh, Penna. 


. W. Newell Co., 
6030 Centre Ave. 


Portland, Ore. 
Electrical Specialty Co. 
411 S.W. 13th Ave. 


Richmond, Va. 
Russell Weill Distributing Co. 
2 So. Randolph St. 


St. Albans, W. Va. 
Raymond T. Snider, 
2215 Kanawha Terrace 


St. aa Mo. 
G. Werner Co., 
3650 Dover Place 


Salt Lake City, Utah 
J. R. Christensen, 
524 F St. 


San Francisco, Calif. 
Electrical Specialty Co., 
316 11th St 


Seattle, Wash. 
Electrical Specialty Co., 
2406 First Ave. 


and 
Richardson Electric Co., 
166 Jackson St. 


Honolulu, Hawaii 
Automotive Service Co., Ltd., 
South & Kawaiahao Sts. 


Montreal, Que., Canada 
D. M. Fraser, Ltd., 
603 Belmont St. 


Toronto, Ont., Canada 
D M. Fraser, Ltd., 
54-56 Lombard St. 


Vancouver, B. C., Canada 
Robinson Electric Co., Ltd., 
1179 Homer St. 


Winnipeg, Man.; Canada 
Mumford, Mediand, Ltd., 
576 Wall St. 


. FACTORIES , 


TOLEDO co 
HOMER 


HILLSDALE 


TO SERVE YOU 


STANDARD 
MMUTATOR CO. 
COMMUTATOR 
CORPORATION 


COMMUTATOR Hillsdale, 
Michigan 


Ohio 


Gainer: 


‘Oar: 


COMPANY 











Toledo 6, 


Simple to Operate 
but Speeds Up Production 


PERFECTION 
WIRE 
STRIPPER 





Speed up wire stripping operations in your shop by 
putting a Perfection Wire Stripper into use imme- 
diately. The most unskilled operator can remove in- 
sulation from the ends of solid, stranded or multi- 
conductor cable and wire almost instantly if the job 
is being performed by a Perfection Wire Stripper. It's 
a machine that’s ruggedly built and it will do wire 
stripping jobs better, quicker and save money by 
speeding up your production. 


Grip for a Clamp WEBER MACHINE CORP. 


59B RUTTER ST. ROCHESTER 6, N. Y. 


Set-ups made with an Allen Hex Key have 
HOLDING-POWER as, superior to the ordinary enitemneeninsitiis 


i i Radio Coils, Transformer Coils, 
as the leverage of a wrench is superior to that a ante Gee “one Com. 


of a screwdriver. For al] electrical devices and Paper ‘Tubes and Forms, Porous 


appliances, here’s a means to more safe and For Sealing : 
. j Condensers, Batteries, Switch 
secure fastening. fig Base Terminals, Socket Terminals, 
Light Fixtures. 


For uo een 


ls, Transformers, Condensers. 


And for set-ups hard ‘ ae Poasion 
to hold under vibra- - . Radio Transformers, Light Units, 


Loading Coils, Condensers. 


tion, “Allens” have (1) wd Scientifically compounded from waxes, resins, asphalts, pitches, oils 
. ; Y and minerals for specific applications. Samples furnished on request. 
STRENGTH for tight 


wrenching; (2) Accu- oe BIWAX CORPORATION 
rate threading to a high 3445 Howard St. SKOKIE, ILL. 
Class 3 fit, for a high , 

degree of frictional 

holding-power; (3) 

Easy accessibility in 

tight places. 








Your local Industrial Distributor sw. plies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground” Shoulder Screws and “ Tru-Ground” 


Dowel Pins. Ask him for sample. and details. SOL- REX 
REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes” 


THE ALLEN MFG. COMPANY 
HERZOG 
HARTFORD, * Vaasa. * CONN. & MINIATURE aad WORKS | 


23 JACKSOP AVE 
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STREAMLINED 
INTEGRAL MOTORS 











Type P—2 or 3 Phase, 60 cycle 

Voltages—110, 220, 440 and 550 

Squirrel Cage Rotor, dynamically balanced 

Normal torque; Constant speed; Ball bearing; Fully 
enclosed; Plain barrel frame or rigid base for 
Floor, Sidewall or Ceiling mounting. 


Sizes—'/2-34 and 1 HP at 850 RPM 


%-V and 1¥2 HP at 1150 RPM B-L METALLIC RECTIFIERS 
ae 
vas : ws - oo ve from Milliwatts to Kilowatts 


Same sizes 50 cycle at 516 of above speeds. Odd If you have an A.C.-D.C. conversion problem, let B-L 

voltages and cycles available. Shaft length and lead ee help you. We have successfully P troduced 
outlet to suit. A quiet running motor with mini- auay appliances formerly thought smpractical. 

mum vibration. B-L Metallic Rectifiers have been favorably known 

OHIO MOTORS INCLUD to the electrical industry for many years. They 

Splitphose Induction to 1/3 Torque to 100 oz. ft are reliable, efficient, designed to get your job 


done right! 
Direct Current to 1 HP Synchronous to ¥2 HP & 


Cc itor to 2 HP A.C. to D.C. Motor Generators’ : . , 
Polyphase to2 HP to 500 watts * No matter what rectifier applications you are con- 


Aircraft Motors High to Low Voltage D.C. Dy- : ‘ a ‘ 1 a 
Shell Type to 7% HP Se an sees sidering, B-L will be glad to work with you. Selen 
ium and Copper Sulphide Rectifiers for all needs 


What is your problem? are available. 


THE OHIO ELECTRIC MFG. Co. Write today for Bulletin R-41 
5905 Maurice Avenue Cleveland 4, Ohio THE BENWOOD-LINZE COMPANY 


: 1815 LOCUST STREET ST. LOUIS 3, MO. 
SEE Long Distance Telephone CEntral 5830 
Designers and Manufacturers of Selenium and Copper Sulphide 
Metallic Rectifiers, Battery Chargers and DC Power Supplies 
ES RE “ATER EA LEA ASS LAINIE 
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HEXACON 


tagged for the big jobs! 
ELECTRIC ° : e| 
SS eR Meeks 












Follow the leaders—and you'll use HEXACONI 
For rugged, heavy duty work or for light, intri- 
cate work ... for continuous production or hard- 
to-get at work ... here's the answer. One 
reason is ‘Balanced Heat'’—dissipating exces- 
sive element-impairing heat—and minimizing 
element burn-outs and tip replacements. Another, 
is their light weight and efficiency. 


LITERATURE. AVAILABLE — The complete HEXA- 
CON line of screw tip and plug tip irons from 
40 to 700 watts, and with tip diameters ranging 
from %4”" to 1%”, is fully illustrated and de- 
scribed. Write today; no obligation. 


HEXACON ELECTRIC COMPANY 


177 West Clay Ave., Roselle Park, N. }. 


—-w 


Diet 
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RHEOSTAT 


FOR YOUR 


THINNEST 


APPLICATIONS 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 

MILLED FROM THE BAR 


Universally used for many years by nationally EAE Ee 


known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 


This rheostat is also available in a knee control se . 
model. Extension cords with ‘plugs and connec- Westfield nuts are made for every purpose, including 


tors are made to customer’s specifications. applications that require extremely thin fasteners. 
_ Investigate today the ‘possibility of incorporat- These high grade nuts give you more economical 
ing into your plans this quality low price rheostat. : : 

production on your assembly line and add to the 
appearance of the finished job. Send us your drawings 


THE ELECTRICAL MANUFACTURING CO. , | ond specifications for recommendations and prices. 


LAKE AF FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 


Steel and Various Alloys 








PAY aA ae Ye LeU 


WESTFIELD, MASS. 
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TUBE OILERS 


Any Length—Any Shape 


Tube Oilers have long enjoyed a careful 
study as an important part of the broad line 
of Gits Oilers, Oil & Grease Seals and 
Lubricating Devices. This type oiler is ex- 
tensively employed in the automotive and 
refrigerator fields and in industrial applica- 
tions fer hard-to-get-to clutch, motor bear- 
ings, etc. Due to the wide variations de- 
manded in shapes and lengths, these oilers 
can only be supplied on special specifica- 
tions. Catalog No. 60 illustrates and de- 
scribes a representative assortment of styles 
—write for your copy. Send your specifi- 
cations for quotations. 


GitTs BROS. MFG. Co. 
1840, South Kilbourn Avenue - Chicago 23, Illinois 


2 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 








simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 
THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 












IDENTIFICATION TAGS 

OF EVERY DESCRIPTION 

For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 

Stamped Markings, as desired. Consecutively numbered tags a 

specialty. Blank tags for customers who preter to do their own marking. 
Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-311 NEWPORT, KENTUCKY 
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\) No product is better than its springs—and 
SS the operation of your product can be vitally 
affected by one small spring, hidden from 
sight. 

Whatever the purpose of a spring—top ef- 
ficiency can be engineered into it only by experts in 
spring design. Reliable is experienced in accurately suit- 
ing the spring to the job. We are used to tight tolerances, 
and to keeping every variable under absolute production 
control. The making of many millions of springs, for 
every conceivable function, has given Reliable engineers 
a razor-sharp conception of the best way to create and 
produce a spring for a given job. 

When it comes to springs, let Reliable help in plan- 
ning your product, and in furnishing uniformly better 
springs, stampings, and wire forms. May we see your 
specifications? 

ASK FOR RELIABLE SPRING CATALOG 





@ We can give very good delivery right now 


on compression, extension, or torsion springs 
of .020 to .062 wire. 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Road Cleveland 9, Ohio 
Representatives in Principal Cities 





YOU CAN RELY ON ISELIN 


Keliable Springs 
























SISTA 
Problems with 


Ts 


tconomical and easier to use, 

VRIV-LOK Pins are being used in 

more industrial fastening and pinning 

applications every day. Drill a hole and 

drive in the pin for a positive, self-locking application. Low 

unit cost, combined with speed and ease of installation make 

Driv-Lok Pins the most economical fastening and pinning method 

~~ grooves impressed in pin produce 

8 flutes which provide an expanded este 
i {|} ri add TT] \| 


- 


diameter a few thousandths larger 
than nominal pin diameter. When 
pin is driven, flutes obtain a resilient, 
self-locking purchase on hole wall 
which is virtuatly shock and vibration 
proof. Driv-Lok Pins are available in 
cadmium plated standard and semi- 
special design to meet every specifi- 
cation. Special finishes and materials 
can be furnished on request.. 


Write for NEW Catalog bd =a 


ee oa DRIV-LOK PIN COMPANY 
OF APPLIANCES 563 W. Washington Blvd. Chicago 6, III. 


The New Brush Holder 


Ee econaae with the 4 Features 
GIVE YOURS A 
GOOD START! 


® Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. : 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 
APPLIANCE © FIRTURE ° HEATER Send for folder with descriptive engineering data. 


PORTABLE TOOL * CORD ASSEMBLIES I We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


ROYAL ELECTRIC CO. Inc., PAWTUCKET -R-I- Pusurx Mera Provucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


ELECTRICAL MANUFACTURING 
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Available to 
your exact 
0 specifications 


° FIBRE 
FABRICATIONS 


OP 
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of phenol and vulcanized fibre— 


Rapid, quality production of phenol 
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| 
fibre and vulcanized fibre parts— | PUNCHED 
either simple components or intricate STAMPED 
shapes to close tolerances—can be { 
supplied to your exact specifications. I SHAVED 
For details, write for Bulletin 124 | 
! SAWED 
N.S.BAER | DRILLED 
COMPANY | MIULLED 
Crattumen in Fibre Fabrictim + \ TAPPED 
7-11 MONTGOMERY STREET ~*~ Pag 


HILLSIDE, NEW JERSEY ‘Sener 














“YES, THE CONTROL OF 
YOUR PRODUCT QUALITY IS 
IN THE INSULATION. 
COUNT ON US TO MEET 
PARTS AND ASSEMBLIES 
MANUFACTURING 
REQUIREMENTS.” 















PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 


AShland 4-6137 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, tron Core KF Chokes, Quartz & 

Insulation mp Frequency Variable Condensers, Meter Type ls, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 











JAMES MILLEN 
150 EXCHANGE ST 
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Wi can deliver 
ANY CAPACITORS 
YOU WANT 


All types, 
all sizes, 


whatever quantity 
































you need, 


. . . directly from the enormous WAA surplus 
stock which includes every type of capacitor 

. . products of all the principal manufactur- 
ers . . . and, almost certainly, the very type 
you need. 























The quality of these capacitors is equal or superior to 
commercial standards. All units have passed govern- 
ment inspection to Army and Navy specifications. 














Prices on these units, probably including the 
identical manufacturer's items you now em- 
ploy in your production, offer the opportunity 
to gain a measurable saving. 


MILLIONS OF 
MOLDED 
CAPACITORS-— 


Mica, silver-mica, 
and molded oil- 
paper capacitors 
in this WAA 
stock have solved 
manufacturers’ 
critical shortages. 























































Liquidation of capacitor surpluses by Tobe Deutsch- 
mann Corporation, acting as Agent of the War 
Assets Administrator, makes huge capacitor stocks 
directly available to the electronic and electrical 
industries—not as a surplus re-sale . . . with our 
quarter-century experience, in the production of 
capacitors for industry, to aid in filling your needs. 






Use the enormous stock of WAA surplus ca- 
pacitors to avoid production hitches and to 
effect substantial savings! 


WRITE... WIRE... PHONE... 
FOR IMMEDIATE SHIPMENT 


TOBE DEUTSCHMANN CORPORATION 


Acting as Agents of War Assets Administrator 
Under Contract No. SIA -2 - 34 


Telephone Canton 0820 - Teletype Canton 280 
Canton, Massachusetts 


















Oy AVAILABLE 


ee aaa 
ALLOY STRIP 









N.w you can specify 
cold rolled alloy strip in extra 
thin gauges not heretofore avail- 
able from any source. And CMP 
Alloy Thinsteel incorporates all 
the usual characteristics of uni- 
formity and accuracy inherent in 
other CMP Thinsteel products. 
Perhaps you can take a big step 
toward speeding your production. 
raise end-product values, and 
make new markets for your prod- 
uct by investigating CMP Thin- 
steel Alloy Strip. Let's check 
further .... 


uNSTERY 


on the particular grade 
involved, has many advantages 
over carbon steels — — 


Weight can be reduced without loss of strength. 

By maintaining equal weight, strength can be greatly 
increased. 

High tensile values are obtainable in certain alloy 


Thinsteel grades. 
Unusual fatigue resistance demonstrable by flexing 


tests. 
Greater resistance to atmospheric corrosion. 
Available in gauges thin as .001”. 


YOUR INQUIRY IS INVITED TODAY 


THE COLD METAL 
PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 


Sales Offices: WEW YORK © CHICAGO + DETROIT 
ST. LOUIS * BUFFALO * DAYTON © LOS ANGELES 











Specifications 
® Motor Type KS-837 
® Model I-S 225S 
® Approx, 1/20 H.P. 

®Speed 1140 R.P.M. 

©115 V. A.C. 60 cycles 
® Split phase induction 


®Continuous duty 







Where quiet, vibrationless operation and long 
life are essential, we recommend this special 
through two spring tension 
’ wicks at each bearing. 

Resilient neoprene motor 

for your continuous-duty fan and are not affected by oil and 
blower applications, such as oil, orease. Can be furnished with 
gas, orsteamunitheaters—oilburn- = standard motor mounting di- 
Construction features: Motor is baked enamel, Length over 
totally enclosed. Tubular steel bearings, 8¥g - Housing diam- 
stator housings are rabetted to ¢ter 4-27/64". Weight 15 lbs. 
perfect alignment. Bronze sleeve now in production. If you need 
bearings are grooved for best special motors for your prod- 
oil distribution. Oversize felt oil ucts, write for information. 


] retainers feed oil to shaft 
mountings absorb vibration — 

ers — air-conditioning units — etc. mensions. Finished in black, 
fit die cast end bells, providing Orders for this motor are 
M-32 


John Oster Mfg. Co., 8 Main St., Racine, Wis. 


Specialists in special motors — series, split phase, capacitor, 
synchronous, and shaded pole in fractional h.p. ratings. 
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SIZE: 1%” x 13%" x % 
TYPE MR-11° 


“SAMPLE 110 VOLT A. C. RELAY $1.59 
WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVE. DAYTON 3, OHIO 
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lor small electric coils; reactors and paper tubes 
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GUMMED PAPER 


AY Thay ioe 
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NEUTRELEGC Guimmed P ie uniform in its ability 
to resist the flow of electricity. Entirely free from weak 
spots, pin holes or imperfections. Perfect for square, ree- 
tangular or round tubes. \ rite tor comple te Imntormation, 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 


ELECTRICAL MANUFACTURING 
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A New High Pressure 


Die Casting Machine 


FOR MAGNESIUM, ALUMINUM, 
COPPER and ZINC ALLOYS 


THE Arr yiitta ttt MEG. ns 
Mount Gilead, Ohio, U. S. 


JULY 1946 





P rolerved By the Professionals 
Consult Your Jobber or Dealer 


Announcement 


we shall have for the month of September 


Open Mill Capacity 


for 


FLAT WIRE 


RODS - WIRE - SHEETS - STRIPS - BUSHINGS + CASTINGS 


ELEPHANT RAND P HosPHOR Bronze 


THE PHOSPHOR BRONZE SMELTING CO. 
2215 WASHINGTON AVE., PHILADELPHIA 46, PA. 
“Original manufacturers of Phosphor Bronze in U. S. A.”— 
Established 1874 

































The heart of every Burlington 
Instrument—and the reason for 
its high degree of dependability 
—is the Burlington Precision 


Movement. 
Design, material, and manufacturing processes 


are selected in such a manner that Burlington 
gives you a rugged instrument—which may be 
subjected to rough usage—and still retain its 
original calibration characteristics. All DC 
instruments employ Alnico magnets which are 
known to be more highly resistant to shock, 
heat, vibration, and stray fields than any other 
magnetic material. 


All ranges AC & DC are available in 212”, 
342” and 442” sizes, both square-and round, 
flush mounting. 


Engineering Service Furnished for 
Specialized Applications. No Obli- 
gation. Write Today for Further 
Information. 


BURLINGTON INSTRUMENT CO. 





507 FOURTH STREET BURLINGTON, re 


Ceara a) 
PANEL INSTRUMENTS ¢ VOLTAGE REG 
ULATORS ¢ AUTOMATIC SYNCHRO- 


NIZERS © FREQUENCY REGULATORS qo} 
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Which material should be used 


for . Lpiliates: 
OE aaa 


*A wide variety of materials, possessing many combina- 
tions of characteristics, are available to meet the needs of 
the electrical industry for contacts suited to many divense 
types of electrical apparatus. Thus, the selection of mate- 
rial is of first importance in the design of electrical con- 
tacts so that the proper combination of characteristics 
may be used to best fulfill the requirements for a particu- 
lar application. 





Recommendations are made only after a detailed study 
of the application. This is essential to satisfactory contact 
application, because the function of the device and its 
operating conditions determine the electrical and me- 
chanical characteristics necessary to produce ideal contact — 
performance. Our years of experience in engineering and 
manufacturing have been devoted exclusively to elec- 
trical contacts. A Gibson analysis of your contact prob- 
lem will be of material benefit in finding an efficient 
solution. Consult us today. 


eH rm 


Gibsiley 
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8349 Frankstown Ave., Pittsburgh 21, Pa. 








a Pied Metallurgy —<—=———— 


Poon MOULDED METALS COMPANY, INC. | 


Powder-Die Pressed-Metal Parts to Your Design 






Typical parts are: Magnetic Iron Cores - Contact Pole Pieces - 


Cams - Gears - Special Bearings - High Conductivity Alloys. 


Small but difficult to machine parts may be made to your ad- 
vantage in powder metals. We seek and welcome small runs 


up to 50,000 pieces. We construct our own tools. 


MOULDED. METALS COMPANY, INC. 


& 32 Sunset Avenue Watertown, Connecticut d 


= Powder Metallurgy 






25 YEARS 


Experience Solving 
Wire Stripping 
Problems. 
What Is Yours? 
Send your problem for 
prompt solution by 
Experienced. Engineers. 

We also manufacture 
machines for 
WIRE CUTTING 
SCREW INSERTING 
SCREW TIGHTENING 


Catalog Upon Request 


LEAD-ALL PRODUCTS CO. 
24 E. 21 ST.,N. ¥. 10, N.Y. AL. 4-2634 
























ELECTRICAL MANUFACTURING 
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| Typical 30 
* KV A, 9900 
a Volt, 
Center-tapped 
Induction 
ap Heating 
ELECTRONIC A. C. DEVICES, requiring Plate 
from 110 to 3250 volt-amperes, can be operated Transformer. 
by Janette Converters when only Direct Current is available. 
@ Because these machines have given dependable service 
for 25 years under varied climatic conditions in all parts of 
the world, You Can Safely Specify JANETTE Converters! 
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BURNLEY 


THE ORIGINAL 


SURE A FAVORITE 
ee FOR 45 YEARS 


md PASTE THEN” 
A S2Varreny re cone EF} * 
MAKES SOLDER FLOW 


uneinelad Coeaeetetis QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


ee 


[vaace same ) 















ILSCO 
ELECTRICAL 
CONNECTORS 








100% 
CONDUCTIVITY 


Due to the 99% pure | 

electrolytic copper | | 

drawn right in our 

plant from seamless | 

copper tubes .. . even 

| with overload you'll | 


vite to couug | MALO COL WO aT es 


TESCO pee eee” | BEM VE:1a-1,7-1.10 a WY) 01D 0) ee 
CINCINNATI, OHIO 
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SKILLED AND TOOLED FOR PRECISION MOLDING 


© BRUSH CAPS 





eG 
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paRT Thread Swe 

NuMBER A 
357 


37 





39 
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Prices on request © some variations 
from listed dimensions can be made 
to order ¢ Molded parts Black only 
¢ Metal inserts plated to specifica- 
tions: Silver, Cadmium, Nickel. 





We can supply Custom-Molded Brush Holders 


to fit above sizes in brush caps, or both caps and holders 
can be made to specifications . . . all plastic, or with in- 
serts... from molds furnished, or we can make molds 


. + 
MidweteMoldine LRA 
AND MANUFACTURING COMPANY PA 

Co 


333 NORTH WHIPPLE STREET *« CHICAGO 12 






























DEPENDABLE 


DURABLE EFFICIENT 


Almerican Beauty 
ELECTRIC SOLDERING IRON 


Preferred by those who measure the value of a tool 
by the service it renders. Soldering irons are 
made in 5 sizes and for low as well as 

standard voltage. 


* 


TEMPERATURE REGULATING STAND 
A thermostatically controlled stand 
for regulating the temperature of 
an electric soldering iron when at 
rest. The thermostat is adjustable 
for various heats. 

American Electrical Heater Co. 
DETROIT 2, MICHIGAN 


SEND 25c TODAY FOR 


2 TRIAL CANS of 
RUBYFLUID Flux —raste & tiouio 


Prove to yourself that Rubyfluid fluxes are the best for soldering 
? electrical connections—that they are easy 
and economical to use—have no harmful 
fumes—wet out freely. 
Send 25c in stamps or coin today for 2 
Trial cans. 








RUBY CHEMICAL CO. 
60 McDowell St., Columbus 8, Ohio 





Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural. Black, Oil Finish 











Quarries: 
Portland, Maine Monson, Maine 










ELECTRICAL MANUFACTURING 

























For accuracy and uniformity in 
springs & screw machine products 


WRITE THIS NAME 


into your 
specifications 
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sTANDS FOR | ang 


E.M.C. mod ; 
FORMS pERFECTLY h 
on +1508 











4 is — r plus es ro 
rvice perform under adverse conditions 
able s¢ — the service you demand from 


E.M.C."KNOW-HOW” 


1S BUILT INTO THESE 
MODEL ‘10° FEATURES: 
® Ball-bearing Construction 
throughout 
Dynamically Balanced 


Designed for Voltages 
from 6 to 115 














Fractional H.P. Motors? Then: this 
little giant of a motor—the E.M.C. 

el ‘‘10°° — is your answer. 
For ‘‘10°’ is unaffected by atmo- 
spheric conditions such as abrasive 
ust, as well as being completely 
Spark-proof. While this ‘'10"’ 
Model is rated at 1/13 H.P., it 


on and depend 
electronic POM: © 
s for quoratio®: 


aediat 
erienced fabricol os 


Exp ee 


tor oll tyPe 
your drowing® 


dio ond 
specification 


and 


Yh can be factory-adjusted to exactly ®@ Wound. for AC or DC 
a 1 e E fill the power requirements of your Applications 
MACHINE particular application. @ Averages 1/13 H.P. — 
E.M.C. MODEL ‘10’ MOTOR Which Can be Stepped 


up for Short Duty Appli- 


is ideally adapted for intermittent 
cations. 


service or short duration high- 
speed operations. 


AE 






A complete manufacturing service Detailed Information Upon Request. 


Send Specifications for Estimates. ) \ } ELECTRIC MOTOR CORPORATION 
yi 
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Racine. Wisconsin 
Pa ee Me Uh) a ee 


RS FOR ALL j 
CUSToM-sunt FRACTIONAL WP. WOT? NDUSTay 
Wctal Work of Every Description 
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you can NOW SPECIAL BY 





ANOTHER 






PROGRESSIVE 





GET THESE 


DAILY ESSENTIALS 


(32-JPI) 





(39-VTF) 





(31-FE) 





(70-PO) 


. many of these, and others from the J-B-T 


line, 


Glass , : E 
ie SUES INC. Genstant Level There’s a type and style for every application. enue 
tf WRITE FOR CATALOG 





are now stocked by leading jobbers. 






INSTRUMENT & TESTER 
She 1 3) 










12-14 and 20 position. 
Shorting; non-shorting 
1-6 decks. 
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Automatically compensated, asics 


typical range for ovens, 
0-650°F. 








400 CYCLE PORTABLES 







Eiecce ee oo 
The PROGRE SSTRRINGTON — 








Accuracy to +0.3%; pocket 
size metal case; other ranges. 
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ic bands, to 3600 cps. 
No drift 


Accuracy, +0.25%; six 
specifi 






MOST COMPACT 
alas le edb) 










Matches standard 242" panel 
instruments. 60, 120 cps. 





ef most carefully built electrical equipment need< 
conuaye of dependable Washers 















wots Pos - nr one. ae ‘compensation a 
expansion and con mm. « ull gripping 
eae satalahatab area... these and other factors are engineered 









in Licbtes for electrical manufacture. 


QUADRIGA Quality WASHERS 


See EXACTLY TO YOUR SPECIFICATIONS. Any washer material. 
fn 





3%" mounting; encourages 
periodic servicing and tube- 
life checking. 











Flat, Special Simensions, Irregular Contour, ishing, Tension, 
Cupped and Drawn, Friction, etc. Also wire terminals. SMALL 


METAL STAMPINGS, Any Design. Immediate attention, prompt 
delivery of any quantity, a or large. 
i QUADRIGA BOOKLET FREE. Photographs, and valuable infor- 





— RANGE PORTABLES 






Standard—4 frequency groups 
at 3 voltages. Many special 
order variations. 






matien. Should be ir you: file. Write 


THE QUADRIGAY MANUFACTURING CO. 


21S West Grand Ave. foliite ym OMe 
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Measures and follows tem- 
peratures continuously after 
initial balancing. 








reo Ke FT TE 


ALL THIS and MORE 


e Carefree, positive lubrication 

@ Oil supply is always visible 

e@ No ‘“‘trust-to-luck’’ hand oiling 

e No production stoppages for oiling 
@ Reduced maintenance and repairs 
e@ Less fire and accident hazards 

e Modernized appearance 

@ Increased prestige 

e Greater sales appeal 














(60-FP) 








AUTOMATIC AND 
DEPENDABLE 
















437 CHAPEL STREET ¢ NEW HAVEN 8, CONN. 





TRICO FUSE MFG. CO. Milwaukee, Wis. 





ELECTRICAL MANUFACTURING 

















Sepore you epectfy 
ANY MOTOR, ¢4ccé 


eee WALLEY 
ADVANTAGES 


“ Wide Adaptability—sizes 12 to 75 h. 


~ More Flexibility in power planning. 


Takes Unusual Power 
Loads 


~ Drip-Proof . . . 
Splash-Proof 


Economical 
Operation 


~ Cool 


BALL BEARING 


ENS 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. + St. Louis 8, Mo. 














DW-30 INSULATES 


The Leading Electric 
Appliances 





ELECTRIC 
ROASTERS 


A white powder which is mixed with water 
. hardens by setting or by baking . . . resists water, oil, elec- 
tricity, and high temperatures. 
Order a trial 1 gal. can today at $2.50 for testing. Ton lots 
11¢ per. ib. 


@ WRITE FOR OUR INDEXED PRICE CHART 


SAUEREISEN CEMENTS COMPANY 


1642 SHARPSBURG ST., PITTSBURGH (15), PENNA. 











SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 
Modern plant equipped to 


produce accurate work in 
all metals. 


Send your specifications to 


us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 
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In this illustration you see thermostatic 
bimetal used independent of the circuit but 
located to automatically make and break the 
contact, thereby controlling temperature. 
Typical application is in electrical appliances 
using up to 10 amps. 


As temperature rises, the upper (high ther- 


mal responsive) side of the bimetal expands 
more rapidly than the lower, causing the 
element to bend downward and automati- 
cally force the lower spring member away, 
breaking the contact. Cooling of bimetal 


reverses the movement. 


Chace thermostatic bimetals are available in 
35 types for use in temperature operated con- 
trols; these bimetals meet every condition 
within the temperature range of —100° F. 
to +1200° F. 


Available in sheets, strips, 
forms and sub-assemblies. 


wu€ AGEco 


Thermostatic Bimetals and So ial Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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For Efficient-Uniform 
DRYING and BAKING 
AT CONVEYOR SPEEDS 


Install 


NALCO) 
DRITHERM 
INFRA RED 


LAMPS 


a 





Loaded conveyor entering Infra-Red ovens 
The same conveyor delivers product to ship- 
ping platform. 


The radiant heating energy of NALCO 
Infra Red Lamps used in drying, bak- 


ing, pre-heating or dehydrating cuts time from hours to | 


minutes. No delay for “warm up.” 
clean drying minimizes rejects. NALCO Dritherm Infra 
Red Lamps are available in self-reflecting inside-silvered 
or clear glass types. 
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INCREASE Cffciency a 
with “SEENA” Jigs and Machines ! 
For IMMEDIATE DELIVERY : 


AUTOMATIC 
WIRE 
HANKING 
MACHINE 


Complete with Motor and Clutch 
















#200 Solid Aluminum 3-WAY CUBE 
JIG ASSEMBLER. Save time and labor 
in assembling cube block on Extension 
Cords. Overall size, 2%” diameter x 
2%". 

#100 Aluminum HEATER PLUG JIG 
(not illustrated). Ideal for assembling 
Heater Plugs on Ironing Cord Sets. 















#300 Aluminum SWITCH 
PLUG ASSEMBLER. Spindles 


have springs. Overall size, 
5”x256"x59". Strong and 
light in weight. 


Write for full details and prices 


13311 


153 W. 72nd Street 


FACTURING CO., INC. 
New York 23, N.Y. 


Fast, uniform and | 
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OpporrunitTIEs 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
| 1250 Avenue of the Americas, New York 20, N. Y 





CORNELL GRADUATE ENGINEER 


14 years mechanical and electrical engineering experience 
Industrial and Marine Fields, technical sales work and 
straight engineering, interested in representing manufactur- 
ers of quality mechanical and electrical products in the 
States of Louisiana, Mississippi, Southern Alabama, Arkan- 
sas and Eastern Texas on commission basis or direct billing. 
Address: Interstate Electric Co., 1514 Broadway, New Or- 
leans, 18 Louisiana. 


MANUFACTURERS’ LINE WANTED! 


“Established manufacturers’ sales agents presently selling 
key electrical wholesalers in New York and New Jersey, 
desire to represent manufacturer of electrical equipment, 
supplies or lighting fixtures that are sold through the elec- 
trical wholesaler. We offer four aggressive salesmen who can 
provide clean, energetic representation for your products.” 
J-49. 


A START AT THE ELECTRONIC BOTTOM 


Draftsman, 
evenings. 
request. 


experienced. Attending Engineering College 
Desires opportunity to get started. Resumé upon 
Box J-50. 


SALES REPRESENTATIVE 


Desires contact with Manufacturers or others, who have de- 
veloped recently, items in the Electrical field, and are anxious 
to obtain sales outlets in the New York and Eastern Terri- 
tory. Box J-51. 


RADIO MANUFACTURERS 


Established exporter with pre-war connections in foreign 
countries will handle your exports. Cash payments in N. Y. 
Will develop regular sales for 1 and 2 band sets. Box J-52. 


WANTED 


MANUFACTURERS: What electrical appliances and spe- 
cialties have you for the home, and for gifts? Can you make 
deliveries promptly? Aggressive sales organization is equip- 
ped to give you QUICK national distribution plus profitable 
export business. - Well-financed, excellent trade references. 
MAUFAR, Inc., 303 West 42nd Street, New York 18, N. Y. 


MANUFACTURER’S AGENT 


Engineering background; now selling outstanding electro- 
mechanical component to diversified industrial fields. Want 
to represent additional lines in New England. Large follow- 
ing of progressive engineers constantly contacted. Proper 
representation guaranteed. Give full details. Box J-53. 
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BAKER CONTACTS: 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM 









HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 
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AIR COOLED 





RELAYS 


TELEPHONE TYPE, D.C. — A.C. 
MIDGET TYPE — AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering c. Sieve: 


LACONIA, N. H. 










50 KVA 








@ All steel construction 
eliminates unnecessary, non- 








working weight. Heavy duty 
design for capacity perform- 
ance at 55°C. Available in 











auto and insulated types 

| from 1/10 KVA to 50 KVA, 

| single phase, 60 cycle, up to 
600 volt primary. . 














Paper, Cellulose Acetate, Com- 
binations. Spirally wound for ¥ 





strength. Weight and space Vj | ACME ELECTRIC CORPORATION 


saving. Any ID or OD, round, ¥ 
square, rectangular. To your \h)s ; 35 Water St. Cuba, N.Y. 


JY AL Mall Yo oe 






specifications. Send for samples. k & 


Ask for mandrel list. 
Nearly 1000 sizes 












PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST CHICAGO 47, ILL 
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Start with the RIGHT RESISTORS 


Plans for new products and the modernization of | able components. When selecting resistors, give 
existing ones are on every drafting board. In the consideration to the developments that have been 
electrical and electronic industries manufacturers | made to meet the severe conditions of the past 
are indeed entering a competition of design. You several years. A resistor that better meets your 


and every other manufacturer are studying avail- | requirements will add to the utility of your product. 


The new Word Leonard Hand Book “RESISTORS” gives a LE ak 
complete resume of available types. It discusses the ad- 
vantages of each, gives resistance values, and shows ter- ' 
, ; RELAYS « RESISTORS * RHEOSTATS 
minals, mountings and enclosures. Send for ao copy today. : 


Electric control devices since 1892 


SOUTH STREET MOUNT VERNON, N. Y. 
WARD LEONARD ELECTRIC COMPANY OFFICES IN PRINCIPAL CITIES 
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Acme Aluminum Alloys, Inc. 

Acme Electric Corp. 

Acro Electric Co. 

Adams & Westlake Co. 

Aerovox Corp. 

Aircraft-Marine Products, Inc. 

Air Express, Div. Railway Express, Inc. 
Akron Porcelain Co., The 

Allen Mfg. Co., The 

Alliance Mfg. Co. .. 

Allied Electric Products Co. 

Allmetal Screw Products Co. 
Aluminum Co. of America 

Aluminum Goods Mfg. Co. 

Ambroid Co., Inc. 

American Brass Co. 

American Cyanamid Co. 

American Electrical Heater Co. 
American Gas Accumulator Co. 
American Lava Corp. 
American Magnesium Corp. 
American Phenolic Corp. 
American Rolling Mill Co., The 
American Screw Co. . eee FS 
American Steel & Wire Co. ee 
American Television & Radio Co. : 
Amperite Co. 

Andrews Steel Co., The 

Arkright Finishing Co. 

Armstrong Cork Co. 

Atlantic Screw Works 

Atlas Bolt & Screw Co. 

Automatic Temperature Control Co., Inc. 


Baer Co., N. S. 

Bakelite Corp. 

Baker & Co., Inc. 
Barber-Colman Co. 

Barnes Co., Wallace we 
Becker Bros. Carbon Co. . 
Belden Mfg. Co. a 
Bentley, Harris Mfg. Co. 
Benwood-Linze Co., The 
Biwax Corp. 2 
Bodine Electric Co. 
Brady Co., W. H. 
Brand & Co., William 
Bridgeport Brass Co. ea 
Bristol Brass Corp., The . 
Brown-Brockmeyer Co., The 
Buffalo Bolt Co. ............. 
Bunting Brass & Bronze Co. 
Burlington Instrument Co. 
Burndy Engineering Co., Inc. 
Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. ......i..00ccc8es 
Carbide & Carbon Chemicals Corp., Div. 
Union Carbide & Carbon Corp. 
Celanese Plastics Corp. 
Central Screw Co. 
Centralab Div., Globe-Union, 
Century Electric Co. 
Cerro DePasco Copper Corp. 
Chace Co., W. M. a vara 
Chandler Products Corp. 
Chelsea Products, Inc. .... 
Chicago Molded Products Corp. 
City of Jacksonville 
Clare & Co., C. P. 
Clarostat Mfg. Co., Inc. .. 
Cold Metal Products Co. 
Colgate Aircraft Corp. .... 
Collyer Insulated Wire Co. 
Colonial Insulator Co., The 
Columbia Wire & Supply Co. 
Continental Screw Co. .. 
Corbin Screw Division, 
Hardware Corp, 
Corning Glass Works 
Cornish Wire Co., Inc. 
Cuyahoga Spring Co. 


Inc. 
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Dante Electric Mfg. Co. 
Davis & Co., Inc., Dean W. 
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Dayton Rubber Mfg. Co., The 
DeJur-Amsco Corp. 

Denison Engineering Co., The 
Deutschmann Corp., Tobe 7, 
Dial Light Co. of America, Inc. 
Dongan Electric Mfg. Co. 

Dow Chemical Co., The 

Drake Electric Works, Inc. 
Drake Manufacturing Co. 
Driver-Harris Co. 

Driv-Lok Pin Co. 

Dumont Electric Corp. 

DuPont De Nemours & Co., E. I. 
Durakool, Inc. 

Durez Plastics & Chemicals, 
Dykem Co., The 


28, 29, 


211, 


Ine. 


Eastern Air Devices, Inc. 

Eastern Metal Products Co. 

Eaton Mfg. Co. 

Edison, Inc., Thomas “A. 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The 
Electric Motor Corp. 7 
Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 

Electrical Manufacturing Co., The 
Electrical Reactance Corp. 
Elekraft Mfg. Co. 


6, 205, 


48, 


Fansteel Metallurgical Corp. 
Federal Machine & Welder Co. 
Federal Telephone and Radio Corp. 
Fenwal, Inc. else 

Flexo Wire Co. 

Formica Insulation Co., ™ The 


Garrett Co., Inc., George K. 
Gear Specialties, Inc. ; 
General Electric Co. 25, 41, 66, 92, 

93, 179, 187, 212, 225, 234, 245, 
General Industries Co., The .. 
General Laminated Products, Inc. ........ 


General Plate Div. of Metals and d Controls 
Cu Ra Cire conn ey emems 


George Co., The RP D. .. 
Gibson Electric Co. 
Gisholt Machine Co. bs 
Gits Brothers Mfg. Co. 
Goodrich Co., The B. F. ... 
Goodrich Chemical Co., B. F. 
Gramer Co., The ..... 
Granite City Steel Co. 
Guardian Electric Mfg. 


Co. . 


Handy & Harman 

Hardwick, Hindle, Inc. 

Harper Co., The H. M. 

Haydon Co., The A. W. 
Haydon Manufacturing Co. ; 
Heinemann Circuit Breaker Co. 
Herzog Miniature Lamp Works 
Hexacon Electric Co. 

Heyman Mfg. Co. Sis 
Hilldale Commutator Co. 
Hilliard Corp., The .. 

Homer Commytator Co. 

Hopp Press, | Inc., The . 
Hoskins Mfg. Co. 

Howell Electric Motors Co. 
Hubbard Spring Co., M. D. . 
Hydraulic Press Mfg. Co., The 


145, 


Ilsco Copper Tube & Products, Inc. 
Imperial Molded Products Corp. 
Indiana Steel Products Co., The 
Industrial Molded Products Co. 
Instrument Specialties Co., Inc. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc., The 
International Resistance Co. 
International Screw Co. 
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Irvington Varnish & Insulate; Co. 


J-B-T Instruments, Inc. 

Jack & Heintz Precision Industries, Inc. 84, 
Janette Mfg. Co. 

Jefferson Electric Co. 

Jelliff Mfg. Corp., C. O. 

Johnson Bronze Co. 


Jones Division, Howard B. 


Cinch Mfg. 
Corp. 


Kester Solder Co. 

Keuffel & Esser Co. ; 
Kingston-Conley Electric Co. 
Klein & Sons, Mathias 
Kopp Glass Inc. 

Kreuger & Hudepohl 

Krieg Co., Charles W. 
Kurz-Kasch, Inc. 


Lamson & Sessions Co. 
Leach Relay Co. 
Lead-All Products Co. 
Lectrohm, Inc. 

Linden & Co., Ine. 
Lord Mfg. Co. 


Louthan Mfg. Co., The 


Maas & Waldstein Co. 
Macallen Co., The 
Makepeace Co., D. E. .. 
Mallory & Co., Inc., P. R. 
Manufacturers Screw Prod. 
Master Electric Co., The 


145, 
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McGill Mfg. Co., Ine. 196 { | 
Mercoid Corp., The . 244 | 
Mercury Clutch Corp. . 217 j 
Micro-Switch Corp. 10, 11 j } 
Midwest Molding & Mfg. Co. 300 H tl 
Milford Rivet & Machine Co., The .. 145, 174 { 1 
Millen Mfg. Co., Inc., James .. 295 i 
Mitchell-Rand Insulation Co., Inc. 58 | } 
Molded Products Corp. 15 i } 
Monsanto Chemical Co. .. . 101 i | 
Morganite Brush Co., Inc. . 287 i 
Moulded Metals Co., Inc. .. 298 i | 
Multi-Products Tool Co., Inc. 273 ! 
National Band & Tag Co. 293 ; 
National Lock Co. .......... 145, 205 i 
National Lock Washer Co. 9 
National Screw & Mfg. Co., The 145, 181, 205 | 
National Varnished Products Corp., The 22 { 
New Departure, Div., General Motors Corp. 3 
New England Mica Co. 182 
New England Screw Co. . 145, 170, 205 
New Jersey Wood Finishing Co. 163 
New Jersey Zinc Co., The . 104 
Newport Rolling Mill Co., The 206 
Norma-Hoffmann Bearings Corp. ....... . 100 
North American Electric Lamp Co. 304 
Northern Industrial Chemical Co. 158 
Nothelfer Winding Labs. 299 
Oakite Products, Inc. 160 
Ohio Electric Mfg. Co., The 291 
Ohmite Mfg. Co. . 85, 36 
O'Neil-Irwin Mfg. Co. 288 
Oster Mfg. Co., John 296 
Owens-Corning Fiberglas Corp. . 269 
Packard Electric Div., General Motors 
Corp. bite ig glia eh eee leat no een 6 95 
Palm Bros. Decalcomania ey Bme ...... 233 
Panelyte Div., St. Regis Sales Corp. 63 
Paper Manufacturers Co. .......... 296 
Paramount Paper Tube Co. ........... 284 
Parker-Kalon Corp. .................. 30, 145 
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Thompson-Bremer Mfg. Co. ............ 207 
Toledo Standard Commutator Co. 289 
Torrington Mfg. Co., The . 90 
Patton-Macguyer Co. 287 Royal Electric Co., Inc. 294 Trico Fuse Mfg. Co. ..... 302 
Pawtucket Screw Co. 145 Ruby Chemical Co. 300 
Peck Spring Co., The 301 Russell, Burdsall & Ward Bolt & Nut Union Carbide & Carbon Corp. 37 
Pheoll Mfg. Co. 145, 205 Co. --145, 205 = Union Pacific Railroad ..... 24 
Phillips Screw Manufacturers 89, 145 Ryerson & Son, Inc., Joseph .. 192 United States Steel Corp. ... 18, 19 
Phosphor Bronze Smelting Co., The 297 Universal Clay Products Co., The 252 
Photoswitch, Ine. 177 SKF Industries, Inc. 56 Universal Winding Co. i 250 
Plastic Insulator Co., Inc. 295 7 : 
Portland-Monson Slate Co. seq  Seuereisom Coments Co. ....... =e i 
Sendsien Subes Bide Oo. 288, 305 Scovill Mfg. Co. 145, 159, 205, 247 Valley Electric Corp. . 303 
Progressive Mfg. Co., The 7 302 Seena Mfg. Co., Inc. ......202, 304 Varflex Corp. 248 
: : - Seifert Co., Inc., E. R. .. 220 Veeder-Root, Inc. a 79 
Publix Metal Products, Inc. 294 
Pyramid Products Co. 214 Shakeproof, Ine. - 46, 206 
Simpson Electric Co. . ; ; << 169 Wagner Electric Corp. 99 
i : Smith Mfg. Co., Inc. F. A. 153 Waldes Kohinoor, Inc. ; 165 
Quadriga Mfg. Co., The oes Solar Precision Castings, Inc. --++ 102 Walker-Turner Co., Inc. .. 168 
Sommer & Adams Co., The ...... ipa ee Wama Company ........... : 234 
R-B-M Division, Essex Wire Corp. 38 Sound Equipment Corp. ..... --+- 297 War Assets Administration 32, 279, 
RCA Tube Division, Radio Corp. of Southington Hardware Mfg. Co., ‘The 145 280, 281, 282 
America 155 Spencer Thermostat Co. 16 Ward Leonard Electric Co. .. 306 
Reading Screw Co. 145 Sprague Electric Co. ay ae Waterbury Companies, Inc. .... 238 
Redmond Co., Inc. 203 Stackpole Carbon Co. 40 Weber Machine Corp. ........ 290 ~ 
Reliable Spring & Wire Forms Co., The 293 Stamford Metal Specialty Co. 301 Women Te. CO. 2. cccieccss 262 
Reliance Electric & Engineering Co. 278 Standard Electrical Products Co. 296 Wesche Electric Co., The B. A. 267 
Remler Co., Ltd. 285 Standard Pressed Steel Co. 59 West Bend Equipment Corp. ... 182 
Revere Copper & Brass, Sos, - Back Cover Star Porcelain Co. ae 244 West Virginia Pulp & Paper Co. 194 
Rhode Island Insulated Wire Co., Inc. 52 Sta-Warm Electric Co. . 200 Western Felt Works ........... sen 246 
Richardson Co., The 70 Steel Co. of Canada, Ltd. ; 145, 205 Westfield Metal Products Co., Inc. 292 
Riester & Thesmacher Co., The 264 Sterling Bolt Co. tea .. 145 Westinghouse Electric Corp. ..... ... 78, 239 
Robbins & Myers, Inc. 23 Sterling Engineering Co., Inc. 305 Weston Electrical Instrument Corp. .. 270 
Robertshaw Thermostat Co. 286 Steward Mfg. Co., D. M. .. ; 254 Whistler & Sons, Inc., 8. B. ...... vs 215 
Rockbestos Products Corp. 82 Superior Electric Co. 149 Winsted Div., Hudson Wire Co. .... 216 
Rohm & Haas Co., Inc. 96, 97 Superior Tube Co. . 91 WE OIDs Soa chee tscsncdeaes 287 
Rome Cable Corp. 76, 77 Surprenant Electrical Insulation Co. 285 Wolverine Bolt Co. ...... 2 Sklep anaes 145 





TAKES TIME 6 foe 


TIMING PROBLEMS 


For more than 17 years, A.W. HAYDON has been 
designing and building timing devices for almost 






every conceivable industrial need. 
There is no substitute for such experience. 


If you have a problem involving small gearing in 
relation with electrical and mechanical components, we 
would welcome an opportunity to help you solve it. 


“A\.W-MIAYDON 


COMPANY 


WATERBURY 32, 





CONNECTICUT 


Custem Design and Manufacture of Electrical Devices 
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Gee. nie ee Five types of gearhead motors have = 
ee. = x 2 é ” reduction ratios ranging up to 432 to 1. 
Pa bn’ ae You can secure Master | 
if i ) Gearhead Motors for mount- 
) ST ee eS ae sist me el 
) Pe Sstossls3t-) Mel bet te me et 


all-metal lubricant seals 
are used throughout. 





THE MASTER ELECTRIC COMPANY + DAYTON, OHIO 


Save material and save space 


- a , . < 
/ peer id F with simple, compact, 
rid / integrally built Master Ik 
gearhead motors. a ; % 
i a 
¢ a 
2 — 
Available in a wide range Ay - a? 
of types including ex- - oe ye somes 
> 
Plosion proof, splash A.) 
proof, fan cooled, multi- Pe | f 
speed, uni-brakesmotors Pt , 
and Speedrangers. ; ¢ oo 


wee 
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MANUFACTURERS GAIN a 
/ WAYS 
WITH FORGED PARTS | 





Manufacturers of a great variety of products, from 
refrigerators to door knockers, can build better goods 
with the help of forgings. Here are seven reasons why, 
based on Revere’s long experience: 


1 Revere offers you a single, competent source for superior 
- . . . 

forgings in copper, brass, bronze, aluminum and mag- 
nesium. 

Fine, dense, uniform grain structure prevents breaks or 
leaks. One solid mass of metal insures great strength. 


Easy to machine ...no blowhboles or hard spots. 


4 Relatively smooth, non-porous surface is easy to buff and 
finish. Takes plating better. 
5 Precision made to close tolerances ... minimum of excess 
“metal to machine away. Often certain finished details can 
be completely forged. 
6 Several parts can often be combined, by el engineering, 
into a single forging. Inset (above) s 

which replaced three piece assembly. 
7 Nearly a quarter century of forging experience insures 
your complete satisfaction. 


ows forged part 


Write for full information. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; New Bedford, Mass.; Rome, W. Y. 
Sales Offices in principal cities, distributors everywhere. 
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Listen to Exploring 
the Unknown on 
the Mutual Network 
every Sunday eve- 
ning, 9 to 9:30 Pp. m., 
EDST. 
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